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1. Introduction 
Since the 1965-1966 austral summer the Japanese Antarctic 
Research Expedition (JARE) has been carrying out physical and 
chemical oceanographic observations between Tokyo and Syowa Station, 
Antarctica. The responsible agency of physical and chemical oceanog­
raphy is the Hydrographic Department, Maritime Safety Agency. The 
data of the observations up to the 1978-1979 season have been re­
ported in the Nankyoku Shiryo (Antarctic Record) published by the 
National Institute of Polar Research. 
This report presents the data of oceanographic observations 
on the icebreaker Fuji and the tidal observation at Syowa Station, 
which were carried out in the summer mission of JARE-21 in 1979-
1980. Hereafter the records will be published in this publication. 
2. The Oceanographic Observation 
Figure 1 shows the track chart of the icebreaker Fuji from No­
vember 20, 1979 to April 19, 1980. The surface observations, the cur­
rent measurement with geomagnetic electorokinetograph (GEK), bathy­
thermograph (BT) and serial observations were made during the cruise. 
The details of these observations are given in the following. 
(1) The surface observations 
Surface temperature measurements and surface water samplings 
for chemical analysis were made in principle twice or three times 
a day during the cruise, except in the southbound leg from Fremantle 
to the point (59° 30'S, 110° 00'E). The results are given in Table 1. 
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(2) The surface current measurement 
Measurements of surface current were made with GEK through 
the cruise except in the magnetic equator region and in the pack ice 
area. The results are also given in Table 1. 
(3) The BT observation 
The mechanical bathythermograph (MBT) observations were made 
at 19 stations from Tokyo to Fremantle, 1 station from Mauritius 
to Singapore. The results are given in Table 2. 
The expendable bathythermograph (XBT) observations were made 
in the Southern Ocean between Fremantle and Mauritius via Syowa Sta­
tion. Locations of the stations are shown in Fig. 2. The results are 
given in Table 3. 
(4) The serial observations 
The serial observations by Nansen bottles were made at 2 sta­
tions (see Fig. 2). The results together with meteorological data 
are given in Table 4, which also includes interpolated and computed 
values of temperature, salinity, sigma-t and dynamic depth anomalies 
at standard depth. 
In addition, castings with Van Dorn-type bottles were made 
twice in the fast ice near Syowa Station. The location of the station 
(69° 06.6 1 S, 39° 23.5'E) is shown in Fig. 3. The results are given in 
Table 4. 
(5) Chemical analyses of sea water 
The following methods or instruments were used for chemical 
analyses. 
Salinity Inductive salinometer (Auto-Lab Model 601 MK]I) 
pH Digital pH meter (Denki Kagaku Keiki Co. HG-3) 
Dissolved oxygen The Winkler's method with a Metrhom Model E 415-203 
Phosphate-P 
Silicate-Si 
Nitrate-N 
Nitrite-N 
titrator 
Molybdenum blue method 
Molybdenum yellow method 
Modified Morris and Riley method 
Sulphanilamide and N- (1-naphtyl)-ethylene-diamine 
2 HCl were used as reagents. 
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Ammonium-N Indophenol method 
The nutrient matters were measured with a Shimazu 
Model UV-210A Spectrophotometer with the Auto Flow 
Cell System. 
3, The Tidal Observation 
The tidal observation at Syowa Station has been carried out 
since 1965. At present, a pressure type tide gauge with a strain­
gauge as the pressure sensor (Kyowa Shoko Co. SWL-7) is operated. 
It was installed on January 31, 1975, The sensor of the tide gauge 
has been placed at the sea bottom (about 10 m in depth) in the 
Nisi-no-ura Cove near Syowa Station on the East Ongul Island and the 
recorder has been placed in the Earth Science Laboratory since 
February 1980 (see Fig. 4). Measurement of the reference level has 
been carried out every summer. Table 5 shows hourly mean, daily 
mean and monthly mean values from January 1 to December 31, 1979, 
It should be noted that the reference level varied during this period: 
4. 4 30 m below the bench mark No. 1040 on January 28, 1979 and 4. 714 m 
below the same bench mark on February 4 ,  1980 (see Fig. 5). The cause 
of this variation is not clear. However, the change in the reference 
level in Table 5 is disregarded. 
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Time 
Date 
GMT LMT 
November 
21 
23 2300 0800 
0900 1800 
24 2300 0800 
0900 1800 
25 2300 0800 
0900 1800 
26 2300 0800 
-..J 
0800 1700 
27 2300 0800 
0900 1800 
28 2300 0800 
0900 1800 
29 2300 0800 
1000 1800 
30 0000 0800 
December 
1000 1800 
1 0000 0800 
1000 1800 
2 0000 0800 
1000 1800 
3 0000 0800 
1000 1800 
Table 1. Surface observation data. 
Air 
Position 
temp. 
Latitude Longitude C 
Left Tokyo 
2 7
° 
2 3
1
N 13 5
° 
5 3'E 2 6. 7 
2 5
° 18' 134
° 
55' 27.8 
22
° 29 1 133° 35' 28.2 
2 0° 2 9' 132
° 46' 2 9. 9 
1 7
° 
3 3' 131 
° 
2 4' 28.2 
15
°
39
1 
130
° 29 1 30.5 
12 ° 4 3' 129
°
14
1 
30.l 
1 0 
° 4 8 1 128
° 
22
1 
2 8. 7 
1 • 3 5
1 121 ° 0s' 28.9 
5
° 
2 2
1 
125
°
-46
1 
30.7 
3' 00
1 122° 46' 31. 4 
1 o 5 5 
I 
121
° 
07
1 
30.6 
0
° 
o 3' 119
° 
28 1 29,4 
1 
° 
5 3 s 118
° 
49' 30.0 
4 
° 
2 6' 117
°
48
1 
28.7 
6 ° 1 o' 116
° 47
1 
28. 0 
8
° 4 21 115
°
431 31. 1 
10
° 
45' 115
° 
15
1 
31. 5 
13 
° 
4 7 1 114
° 
41
1 
30.2 
15° 59
1 
114
° 
10
1 
30.1 
18
° 
5 61 113
° 
42' 28.5 
21 
° 
0 21 113
° 
17 1 2 7. 1 
Water 
s 
temp. 
0/oo 
24.6 34.537 
2 5. 3 34.619 
26.5 34.666 
27.3 34. 6 77 
2 7. 9 34.493 
28.0 34.43 7 
28.1 34.410 
28.5 34.091 
28. 0 34.224 
28.9 34.259 
29.5 34.103 
29.2 33.978 
28.7 33.538 
29.5 33.035 
29.6 33.644 
29.6 34. 0 77 
2 9. 1 33.693 
29.3 34.416 
28.5 34.493 
28.5 34.630 
2 7. 1 34.710 
26.3 34.752 
pH 
8.33 
8.37 
8. 3 7 
8. 3 9 
8.38 
8.40 
8. 38 
8. 39 
8.38 
8. 3 7 
8.37 
8. 36 
0 ')() u • ..I 7 
8.40 
8. 3 7 
8.39 
8.36 
8. 34 
8.33 
8. 38 
8. 3 2 
8.32 
02 
ml/1 
4.79 
4.82 
4.61 
4.81 
4.51 
4.49 
4.48 
4.45 
4.46 
4.64 
4.83 
4.46 
I. I. " 
'-t .  '-t£ 
4.87 
4.57 
4.46 
4.46 
4.35 
4.45 
4.46 
4.64 
4.63 
P 04- S i03- N02- N03- NH4- Curre n t  
p Si N N N 
Speed 
µg-atoms/1 D ir. (knot) 
0.03 1 0.02 0.0 0.0 158 0. 1 
0.02 2 0.00 0.0 0.2 161 0.9 
0.02 0 0.00 0. 1 0.0 20 0.4 
0.00 0 0.01 0.0 0.2 43 0.3 
0.00 1 0.00 0.0 0.4 280 1. 2 
0.00 1 0.00 0.0 0.0 36 0.9 
0.02 3 0.00 0. 1 0.0 
0.05 1 0.00 0.0 0.0 
0.02 1 0.00 0.0 0.0 
0.03 0 0.00 0.0 0.0 
0.00 1 0.00 0.0 0.0 
0.00 5 0.00 0.0 0. 3 
0.00 3 o.uu 0.0 0.0 
0.00 5 0.01 0.0 0.0 
0.00 4 0.01 o.o 0. 1 
0.00 1 0.01 0.0 
0.05 2 0.00 0. 1 0.0 
0.06 1 0.01 0.0 0. 1 358 1 . 7 
0.06 1 0.00 0.0 0. 1 358 0. 5 
0.00 2 0.00 0.0 0.0 334 1 . 1 
0.00 2 0.00 0.0 0.0 27 0.4 
0.06 2 0.00 0.0 0. 1 
Air Water 
Time Posit ion s 02 P04- Si03- N0 2- N03- NH4- Cu rre n t  
Date temp. temp. 
pH p Si N N N 
GMT LMT Latitude Longitude oc 0/oo ml /1 µg-atoms/1 D ir. Speed 
(knot) 
December 
23· 45's 112
° 
4 5
1
E 4 0000 0800 24.2 23.6 35.140 8.33 4.83 0.06 3 0.01 0.0 0.4 13 1. 2 
1000 1800 2 s O s s' 112° 24 1 24.9 23.3 35.253 8.32 5.24 0 .11 3 0.00 0.0 0.0 27 0.4 
5 0000 0800 28
° 36 1 113
°
11' 23.0 21. 8 8. 32 5.01 0.05 1 0.01 0.0 0. 7 288 0.8 
1000 1800 30
° 
13' 114
° 
14' 22.7 21. 5 35.733 8. 31 5 .11 0.00 2 0.00 0.0 0.0 25 0.4 
6 Arr ived Freman tle 
12 L eft Freman tle 
13 0100 0800 3 3
° 
51' 112
° 
03' 19. 1 1 7. 1 35.747 8. 41 5. 51 0.06 0 0.05 0.0 0. 5 330 0.4 
0300 1000 3 3
° 
5 71 111° so' 19.3 1 7. 0 35.680 8.41 5.59 0.10 0 0.00 0.0 0. 1 
0500 1200 34 
° 
08' 111
° 
29 1 19.8 16. 8 35.613 
(XJ 
8.39 5.61 0 .11 0 0.01 0.0 0. 2 
I 0700 1400 34 
° 
18' 111 
° 
1 o' 20.0 1 7. 5 35.748 8.40 5.47 0.08 0 0.00 0.0 0. 1 
0900 1600 34
° 291 110 ° 49' 19.7 17.5 35.752 8.40 5.50 0.08 0 0.00 0.0 0.0 
1100 1800 34 ° 41' 110° 29' 19. 1 17 .1 35.697 8. 39 5. 54 0.06 1 0.00 0.0 0.0 337 0.3 
1300 2000 34 
° 
49' 110
°
17
1 
18. 8 16.4 35.666 8.35 5.60 0.16 1 0.07 0.0 
1500 2200 35° 03
1 
110·00' 18. 0 16. 3 35.668 8.36 5. 7 3 0.10 1 0.03 0.0 0.0 
1700 0000 3 5 ° 24' 110
° 001 18.6 16. 3 35.646 8.36 5.60 0 .11 1 0.02 0.0 
1900 0200 35 ° 46' 109
° 
59
1 
1 7. 4 15. 7 35.565 8.39 5. 6 7 0.10 0 0.01 0.0 
2100 0400 3 6° 08' 109
° 
59
1 
16. 6 16. 1 35. 707 8.38 5.63 0. 11 1 0.00 0.0 
2300 0600 3 6 ° 30
1 
110
°
00
1 
16. 7 15. 6 35.603 8.38 5. 6 7 0.10 1 0.01 0.0 0.0 
14 0100 0800 3 6 ° 51
1 
110° 001 16.4 15. 2 35.551 8.38 5.70 0.19 0 0.03 0.0 0.4 254 0. 2 
0300 1000 37 ° 081 109 ° 581 16. 3 15. 1 35.547 8.38 5. 7 5 0.13 0 0.05 0.0 2.0 
0500 1200 37° 29 ' 109
°
59' 16. 2 13. 3 34.966 8. 13 6.03 0.44 0 0.13 4.4 0.0 
0700 1400 37° 49 1 110
°
001 16.3 14.7 35.340 8.24 5.82 0.21 0 0.05 0.8 0. 1 
0900 1600 38 ° 1 o' 110° 011 15. 9 13. 1 34.950 8. 23 6.08 0.50 1 0.14 1. 4 0.1 
1100 1800 38
°
281 110
°
011 15.1 12.6 34.889 8.31 6.09 0.57 0 0.17 1. 6 0.3 312 0.7 
Air Water 
Time Position 
s 02 P04- S i03- N02 - N03- NH4- Curren t temp. temp. 
Date 
pH 
p S i  N N N 
GMT LMT Latitude Longitude ·c 0/oo ml/1 µg-atoms/1 D ir. 
Speed 
(knot) 
December 
38
° 
41
1s 110° oo'E 14 1300 2000 15.0 12. 8 34.926 8. 32 6.07 0.52 0 0.18 4.2 0.3 
1500 2200 3 9
° 
0 2' 109
° 
59' 15.0 12. 7 3Z..786 8.31 6.14 0.62 1 0.18 7. 6 0. 1 
1700 0000 3 9° 2 4' 109
° 
59' 14.5 12.3 34.805 8.31 6. 12 0.58 1 0. 18 5.0 0. 1 
1900 0200 39
° 45
1 
109
° 58
1 
14.5 12. 2 34.805 8. 30 6.08 0.57 1 0.18 6.1 0.0 
2100 0400 40
° 
0 6
1 
109
° 
59' 14.7 12.1 34.799 8. 2 9 6.06 0.62 1 0. 19 2.4 0.3 
2300 0600 40° 2 7' 11 0° o o' 14. 7 12. 2 34.786 8.28 6. 14 0.66 1 0.20 8. 7 0.2 
15 0100 0800 40
° 
48' 110° 01' 15. 0 12. 0 34.791 8. 28 6. 19 0.66 1 0. 21 3. 5 0. 1 353 0.5 
0300 1000 41
° 
02
1 
110° 00' 15. 1 11. 6 34.759 8. 30 6.19 0. 71 2 0. 19 7. 6 0.0 
0500 1200 41 
° 
2 31 110
°
01' 15. 2 11. 3 34.769 8. 31 6.22 0.75 2 0.20 5. 0 0.1 
0700 1400 41 ° 44' 110
° 
01
1 
15. 2 11. 2 34. 77 3 8. 31 6.20 0.79 2 0.22 6.7 0.4 
0900 1600 42
° 
06
1 
110
°
00' 15. 2 11. 2 34.746 8. 2 9 6.20 0.68 2 0.28 1. 5 0.0 
1100 1800 42
° 
2 61 110
°
00
1 
15. 0 11. 4 34.744 8. 28 6. 19 0. 71 3 0.25 2. 1 0.2 6 0.9 
1300 2000 42
° 
39' 110
° 
02
1 
14.8 11. 3 34.743 8.28 6. 19 0. 7 5 3 0.23 5. 5 0. 1 
1500 2200 43
° 
o o' 110
°
03
1 
14.7 10. 9 34.780 8.27 5.66 0.78 3 0.26 3. 5 0. 2 
1700 0000 43
° 
21" 110 ° 0 O' 14.5 10.8 34.791 8. 2 7 6.24 0.79 3 0.25 6. 7 0 .1 
1900 0200 43
° 
42' 10 9 ° 5 9 1 14.2 10.9 34.802 8. 30 6.20 0.78 3 0.21 2. 8 0.2 
2100 0400 44
°
031 109
° 58 1 13. 9 10.9 34.802 8.29 6. 21 0.79 3 0.23 3. 1 0.3 
2300 0600 44
° 
251 109
° 
59' 14.0 10. 6 34.739 8. 29 6.26 0.73 3 0.29 2. 7 0.3 
16 0100 0800 44
° 
4 7
1 
109
° 
58' 14.7 10.6 34.751 8. 28 6.24 0.75 3 0.27 2. 6 0.3 77 0.2 
0300 1000 45
° 
04' 109
° 
59' 15. 2 10. 7 34.780 8.27 6.24 0.75 3 0.25 2. 3 0. 2 
0500 1200 45° 26' 110
°
00' 15. 1 10.7 34.782 8. 26 6.25 0.79 3 0.26 5. 9 0.3 
0700 1400 45
° 
49 1 110
°
001 15.2 10. 7 34.798 8.30 6. 2 7 0.78 3 0.23 6.6 0.2 
0900 1600 4 6 ° 111 110
°
00' 14.9 10.5 34.452 8. 2 9 6.24 0.83 3 0.19 8.8 0.2 
1100 1800 4 6 ° 311 110
°
031 14.7 10.9 34.830 8.29 6. 11 0.75 3 0.15 4.9 0. 1 30 0. 5 
...... 
0 
Date 
December 
16 
17 
18 
Time 
GMT 
1300 
1500 
1700 
1900 
2100 
2300 
0100 
0300 
0500 
0700 
0900 
1100 
1300 
1500 
1700 
1900 
2100 
2300 
0100 
0300 
0500 
0700 
0900 
1100 
LMT 
2000 
2200 
0000 
0200 
0400 
0600 
0800 
1000 
1200 
1400 
1600 
1800 
2000 
2200 
0000 
0200 
0400 
0600 
0800 
1000 
1200 
1400 
1600 
1800 
Posi tion 
Latitude Longitude 
46
° 
49's 110
° 
0 l
1
E 
4 7
° 0 9' 110° 0 4
1 
4 7
° 28
1 
110
° 05 1 
4 7° 49
1 
110
°
051 
48
° 10' 110° 04' 
48
° 
33
1 
110
° 
04' 
48
° 
5 51 110
°
04
1 
49
° 
14
1 
110
° 
04
1 
49° 371 110
° 
0 3' 
49° 581 110
° 
011 
5 0
° 
2 1' 109
° 
59' 
5 0
° 
421 109
° 581 
5 0
° 
5 5
1 
110
°
00' 
51° 181 110° 0 0 / 
51° 391 110
° 
o 11 
5 2 ° 01' 110
° 
02
1 
5 2 ° 2 21 110° 021 
5 2° 4 31 109 ° 59 1 
5 3 
° 
041 109 ° 581 
53 ° 2 21 110° 001 
5 3 ° 44' 110° 011 
54 ° 0 51 110° 00' 
5 4 ° 2 8 1 110° 001 
54
° 501 110° 00' 
Air Wate r 
temp. temp. 
s 
pH 
·c 0/oo 
13. 1 10.5 34.769 8.27 
11. 3 9.8 34.641 8. 28 
8. 8 8. 8 34.463 8. 2 9 
9. 0 7. 6 34.237 8. 2 9 
9.0 6. 2 34.084 8. 32 
9. 0 5. 7 33.999 8. 31 
9. 5 5.8 34.013 8. 30 
9. Q 6.0 34.013 8. 31 
10.6 5. 2 33.975 8. 35 
10.0 4.8 33.979 8.34 
9.2 4. 7 33.964 8.35 
9. 0 4.8 33.958 8. 33 
8. 8 4. 8 33.966 8. 35 
8. 5 4.8 33.971 8. 3 7 
7. 9 4.4 33.970 8. 2 6 
6. 5 3. 2 34.048 8. 2 9 
6. 7 3.2 34.017 8. 2 7 
6. 9 3. 2 34.045 8.29 
6. 3 3. 6 34.053 8. 31 
6.3 2.8 34.033 8. 31 
6.0 3.0 34.049 8.33 
6. 2 3.0 34.135 8. 31 
6.0 2. 9 34.035 8.28 
6.2 2. 9 34.026 8. 28 
02 P04- Si03- N02 - N03- NH4- Curre n t  
p Si N N N 
Speed 
ml /1 µg-atoms/1 D ir. (knot) 
6.24 0.92 2 0.20 8. 3 0.3 
6.30 0.94 3 0.21 8.9 0.2 
6.46 1. 02 2 0.23 13. 0.6 
6.68 1.18 2 0.30 16. 0. 5 
6.88 1. 38 5 0.26 18. 0.4 
7. 00 1. 54 5 0.25 21. 0. 5 
6.96 1. 61 6 0.26 2 3. 0.8 116 0.5 
6.99 1. 59 6 0.25 17. 0.4 
7. 16 1. 59 1 0.26 1 7. 0.6 
7. 2 5 1. 61 1 0.25 21. 0.4 
7. 2 2 1. 61 1 0.26 21. 0.2 
7.28 1. 51 2 0.26 22. 0.2 292 1. 2 
7. 21 1 . 5 9 3 0.27 22. 0.3 
7. 20 1. 59 3 0.27 2 6. 0.2 
7.36 1. 64 2 0.28 22. 0.3 
7. 63 l. 46 5 0.32 2 3. 0.1 
7.58 1. 7 0 13 0.32 2 2. 0. 2 
7. 5 5 1. 51 5 0.30 2 2. 0. 2 
7.58 1. 43 3 0.30 22. 0.2 308 0.3 
7. 63 1 . 5 7 12 0.30 2 3. 0 .1 
7. 6 2 1. 61 13 0.31 24. 0. 1 
7. 31 1. 62 11 0.32 24. 0. 1 
7. 5 7 1. 6 7 11 0.31 24. 0. 1 
7. 61 1. 6 7 11 0. 31 24. 0.2 87 1. 0 
...... 
........ 
Date 
December 
18 
19 
20 
21 
22 
23 
Time 
GMT LMT 
1300 2000 
1500 2200 
1700 0000 
1900 0200 
2100 0400 
2300 0600 
0100 0800 
0300 1000 
0500 1200 
0700 1400 
0900 1600 
1100 1800 
1300 2000 
0100 0800 
0 70 0 1400 
1100 1800 
0200 0800 
0800 1400 
1200 1800 
0200 0800 
0800 1400 
1200 1800 
0300 0800 
0900 1400 
Air Water 
Position temp. temp. 
Latitude Longitude oc 
s 5
° 
o l's 110
° 
OOE 6. 3 3.0 
55° 30' 110
°
00' 6. 3 2. 9 
s s· 5 4' 110· 00' 5. 9 2.3 
56° 17' 110
° 00' 5.9 2.4 
s 6 • 4 o' 109
° 
59' 5.6 2.4 
5 7° 0 3 1 109° 58 1 5.0 1. 4 
5 7 ° 2 4' 109
° 57 1 5. 1 1 . 6 
5 7
° 
44' 109
° 
56 1 4.9 1. 1 
5 8
° 
o 6' 110
° 
59' 4.9 1. 5 
5 8° 2 7 I 110· 00 1 4.8 1. 0 
58
° 
so' 110° 00 ' 4.7 0.8 
5 9° 13' 109° 59 1 4.4 0. 7 
5 9° 2 9 1 109° 591 4.5 1. 3 
6 0° 141 106° 40' 4.7 0.4 
60
° 
28' 104
° 
39' 5. 5 0.6 
60 ° 3 7' 103 ° 16' 4.2 1 . 1 
61
° 
03 1 98
° 
01' 4.9 0. 7 
61
°
0s' 95
°
54
1 
3.6 0. 3 
61 
° 
0 41 94
° 551 3. 8 0. 7 
61
° 
42' 89
° 
54 1 3. 5 0.2 
61
° 
so'  87
° 
37' 4.0 0.0 
62
° 
021 8 6 ° 08 1 4. 1 -0.2 
62° 251 8 o• 401 3.0 -0.3 
62° 37' 78
° 3 8 1 3. 9 -0. 1 
s 02 P04-
pH p 
0/oo ml /1 
34.033 8. 28 7. 64 1 . 61 
34.057 8. 2 9 7.62 1. 61 
34.170 8. 2 7 7. 65 1. 74 
34.040 8.28 7. 7 5 1. 7 0 
34.004 8. 28 7. 7 4 1. 7 2 
33.934 8.28 7. 98 1 . 8 5 
34.005 8. 26 7.83 1. 9 6 
33.929 8.27 7.78 1 . 8 8 
33.951 8.27 7.80 1.86 
33.926 8.29 7.87 1. 88 
33.907 8.29 7. 94 1.88 
33.871 8.31 7.96 1. 90 
33.966 8.29 7. 8 3 1. 8 6 
33.668 8.36 7. 9 5 1. 77 
33.881 8. 3 7 7. 8 9 1. 95 
34.001 8. 3 7 7. 7 9 1. 9 6 
34.088 8.24 7. 90 1. 82 
34.078 8.21 7.82 1. 99 
34.076 8. 2 5 7. 8 3 1. 70 
34.087 8.23 7. 8 6 1. 95 
34.081 8. 21 7.80 2.09 
34.125 8.28 7. 6 3 2. 11 
34.027 8. 1 7 7.84 2. 06 
33.958 8.19 7.84 2.09 
S i03- N02-
S i  N 
µg-atoms/1 
9 0.32 
11 0.30 
25 0.30 
21 0. 31 
26 0.29 
27 0.28 
30 0.28 
29 0.27 
27 0.28 
30 0.27 
32 0.28 
33 0.29 
28 0.27 
38 0 .2 7 
35 0.28 
34 0.27 
25 0.25 
42 0.21 
19 0.26 
42 0.18 
46 0. 1 7 
48 0.15 
56 0.22 
49 0.26 
N03- NH4-
N N 
24. 0.4 
24. 0. 5 
26. 0.3 
26. 0.2 
2 6. 0.2 
2 6. 0.4 
2 6. 0.3 
22. 0.3 
'2 3 . 0.4 
22. 0.4 
2 7. 0.4 
26. 0.3 
26. 
2 3. 0.7 
23. 0 .f, 
25. 0. 7 
24. 0.3 
24. 0.2 
2 3. 0.6 
25. 0.2 
2 6. 0.2 
2 5. 0. 2 
26. 0.4 
2 7. 0.8 
Curre n t  
D ir. 
191 
124 
S pee< d 
) (knot 
0. 3 
0.2 
...... 
N 
Date 
December 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1980 
:<'ebruary 
9 
11 
12 
13 
Time 
GMT LMT 
1300 1800 
0300 0800 
0900 1400 
1300 1800 
0400 0800 
0340 0740 
0500 0800 
0900 1200 
1500 1800 
0500 0800 
0900 1200 
1500 1800 
0500 0800 
0900 1200 
1920 2220 
0500 0800 
1000 1300 
1500 1800 
0600 0800 
1100 1300 
1600 1800 
Air Water 
Posi tion s temp. temp. 
pH 
Latitude Longitude ·c 0/oo 
6 2
° 
44's 7 7
° 
04
1
E 3. 2 -0.1 33.977 8.17 
6 3° 11' 7 1 
° 
3 3' 3.5 0.0 33.700 8.19 
63
° 21
1 
69
° 
22' 3.8 0.0 33.905 8.25 
6 3 ° 3 6' 68° 02' 2.8 -0.7 33.652 8.21 
6 3 ° 5 4' 6 2 ° oo' 3. 1 -0.3 33.732 8.30 
64 ° 2 o' 56° oo' 3.2 0. 1 33.809 8.29 
6 5 ° 3 6' 49
° 
181 2. 8 1 . 1 33.606 8.43 
65° 48' 48° 2 21 3.4 -0.3 31.971 8.50 
6 5 ° 2 o' 4 7° 1 7' 3. 1 1 . 1 32. 652 8.41 
65° 27' 4 3 ° 21' 3.0 0.9 32.861 8.39 
6 6 ° 0 51 42° 40' 3.8 2.4 34.037 8.30 
67
° 
06' 41 ° 3 8 1 4.0 3. 1 33.527 8.40 
68
° 
10 1 40
°
011 2. 7 -1.1 32.884 8.36 
68° 201 39° 351 2. 5 -0.9 33.100 8.28 
Arrived at the ice edge off Syowa Station 
Lef t the ice ed ge off Syowa Station 
68 ° 2 31 38
° 
511 -1 . 2 -0.3 33.864 8. 36 
67
° 
491 33
° 351 -3.2 0.0 33.975 8. 2 9 
67
° 
40' 30° 27 1 -0.4 0. 7 34.016 8. 3 3 
67° 331 27° 16' 0.3 0.6 33.960 8. 3 3 
6 7 ° 1 3' 17
° 521 0.2 0.4 33.939 8. 2 7 
67° 06
1 
14 ° 52 / 0.3 0.4 33.9.69 8.25 
6 7 ° o o' 11 C 4 5/ 0.7 0. 2 34.073 8.24 
02 
P04 - Si03- N02- N03- NH4- Cu rre n t  
p Si N N N 
ml/1 µ g-atoms/1 D ir. Speed 
(knot) 
7. 7 8 2. 11 54 0.24 2 7. 0.0 
7.82 1. 88 46 0.27 2 3. 327 0. 3 
7. 88 1. 9 5 45 0.21 2 2. 
7. 8 9 1. 9 6 56 0.24 24. 
8. 20 1.52 48 0. 13 20. 0.0 0 0.4 
8.20 1.49 35 0.21 16. 1. 2 7 0.6 
8. 93 0.47 40 0.08 7. 6 0. 5 
9.22 0.32 33 0.15 6. 5 0.5 
9.25 0.55 44 0.09 6.0 0.4 
8.60 1. 41 66 0.08 15. 0.9 
8.27 1 . 5 9 74 0.05 20. 0.9 
8.49 1.30 74 0.07 15. 0.6 
7. 9 7 1. 38 55 0.20 14. 0.3 
8. 51 1. 59 56 0.25 1 7. 0.3 
8.22 1. 54 66 0.08 16. 0.5 
8.23 1. 48 60 0. 12 16. 0. 1 
7. 9 6 1. 5 7 55 0.08 1 7. 0.3 
8.24 1. 54 58 0.07 11. 0.4 
7. 8 9 1. 6 7 50 0.12 2 5. 0. 7 
7.83 1 . 9 3 66 0.23 28. 0.5 
7. 84 1 . 9 9 68 0.23 28. 0.8 
..... 
w 
Date 
February 
14 
15 
16 
1 7 
18 
19 
20 
21 
29 
Time 
GMT LMT 
0600 0800 
llOO 1300 
1600 1800 
0600 0800 
llOO 1300 
1600 1800 
0600 0800 
1100 1300 
1600 1800 
0600 0800 
llOO 1300 
1600 1800 
0600 0800 
1100 1300 
1600 1800 
0600 0800 
llOO 1300 
1600 1800 
0600 0800 
1100 1300 
1600 1800 
Air Water 
Position 
temp. temp. 
Latitude Longitude ·c 
6 5
° 
5 o's 3
° 
5 5
1E -0.5 0.4 
64 ° 42' 2 ° 58' 0.2 0.9 
6 3° 34' 2· 0 61 0. 5 1. 5 
60° 14' 2
° 
04' 0.4 1. 0 
59
° 
02' 2 ° 18' 1 . 2 0.9 
5 7 
° 
5 o' 2 ° 281 0.8 0.9 
54•33' 3 ° 1 o' 0.6 1. 2 
53
° 30 1 3 ° 131 2. 1 1. 4 
5 2 ° 3 6 1 3 ° 16' 3.8 2.4 
5 0 ° 3 6' 3
° 
08' 4. 1 4.2 
4 9 ° 4 9' 4 ° 33' 4.7 4.3 
48 ° 5 2' 5 ° 3 6 1 6.8 5. 9 
4 6 ° 0 l' 8
° 
19' 8. 7 8. 3 
45
° 
03' 9
° 
14' 10. 7 8.8 
44° 04' 10° 13' 11. 3 9.5 
41° 15' 1 2 ° 4 6
1 
14.9 14.4 
40° 13' 13
° 
401 1 7. 2 16.8 
3 9
° 
181 14
° 
25 1 18. 5 
3 6 ° 5 5' 16 ° 0 3' 20. 1 
36° 08 1 16
°
36' 20.8 
3 5 ° 24' 17
°
02' 21. 0 
Arr ived Cape Town 
L eft Cape Town 
s 02 P04- S i03- N02 - N03- NH4- Curre n t  
pH p S i  N N N 
D/oo ml/1 µg-atoms/1 D ir. 
S peed 
(knot) 
34.134 8. 26 7. 8 5 1. 38 38 0.29 24. 0.4 
34.135 8. 31 7. 77 1. 39 34 0.31 24. 0.4 
34.035 8.32 7. 68 1 . 28 30 0.22 24. 0.3 
34.047 8. 18 7. 7 3 1 .  7 2 46 0.25 24. 1. 3 
34.084 8. 28 7. 80 1. 65 52 0.26 25. 0.7 
34. 111 8.27 7. 8 3 1. 80 67 0.23 2 7. 0. 1 
33.857 8.27 7. 8 6 1. 59 58 0.24 2 7. 0.9 
33.860 8. 26 7.78 1. 65 52 0.27 2 6. 0.4 
33.916 8.24 7. 63 1. 64 38 0.26 26. 0.5 
33.826 8. 2 5 7.28 1. 44 13 0.24 23. 1. 4 
33.825 8. 2 7 7.24 1. 43 13 0.23 2 3. 0.9 
33.792 8.28 6.96 1. 31 4 0.22 21. 1. 1 
33.873 8. 2 7 6.65 1. 2 0 1 0. 18 19. 0.8 
33.918 8. 28 6.61 1. 14 1 0.22 18. 0.8 
34.015 8. 30 6.51 1. 10 1 0.17 1 7. 1 . 0 
34.913 8.32 5.89 0. 16 2 0.06 1. 8 0.4 
35.049 8.36 5.67 0. 21 2 0.03 0.6 0. 3 
35.139 8.40 5.48 0.16 2 0.01 0.2 0.4 
35.501 8. 36 5. 2 2 0. 10 2 0.00 0.2 0.2 
35.599 8.32 5 .11 0.06 2 0.00 0.2 0.0 
35.635 8.34 5. 10 0.08 2 0.00 0.2 0.0 
I-' 
*'"" 
Date 
February
2 9 
March 1 
2 
3 
4 
5 
6 
7 
8 
9 
17 
17 
18 
19 
Time 
GMT LMT 
1600 1800 
0600 0800 
1600 1800 
0600 0800 
1600 1800 
0600 0800 
1600 1800 
0600 0800 
1600 1800 
0500 0800 
1500 1800 
0500 0800 
1500 1800 
0500 0800 
1500 1800 
0400 0800 
1400 1800 
1400 1800 
0400 0800 
1400 1800 
0400 0800 
1400 1800 
Air 
Posi tion 
temp. 
Latitude Longitude •c 
34
° 
3o's 18
° 
l 2'E 19.8 
3 6 
° 
441 19
°
461 19. 1 
3 6 
° 
51
1 
22
° 
16
1 
21. 5 
36
°
39', 2 5 ° 5 0 1 19.8 
36
° 32 1 28° 48' 20.5 
35
°
56' 3 2 ° 3 9' 21. 9 
3 4 
° 
41' 34 
° 
451 23.5 
3 3
° 
04' 37 ° 38 1 23.8 
31 ° 51' 39 ° 39 1 24 .·5 
30
° 17' 42 ° 2 o' 24.2 
2 9
° 
04' 44° 18
1 
25.4 
2 7 
° 
2 4' 46 ° 5 61 25.3 
26
° 
21
1 
48° 38 1 25.2 
2 4 ° 5 9 1 so· 561 26.0 
24 ° so' s2
°
06' 25.4 
2 2 ° 5 9 1 s 3 ° 2 0 1 2 6. 9 
22° 01
1 
54° 59 1 27.0 
Arrived Port L o u is 
Left Port L o u is 
19° 3 51 58° 3 61 28.1 
18 ° 4 o' 61° 08 1 2 7. 6 
18° l 61 62 ° 57 1 27.4 
18° 071 65
° 
42' 2 7. 9 
16
° 
51
1 
6 7 ° 111 26.9 
Water 
s 
temp. 
pH 
O/oo 
20.9 35.575 8.34 
19. 7 35.331 8.32 
24.3 35.498 8.36 
23.5 35.498 8. 3 5 
23.5 35.592 8.35 
23.7 35.610 8.33 
25.5 35.451 8.34 
25. 5 35.441 8.34 
2 5. 5 35.532 8.33 
25.2 35.637 8.30 
26.2 35.227 8.35 
26.5 35.082 8.34 
2 6. 2 35.113 8.34 
2 6. 7 35.054 8.32 
26.9 34.894 8.32 
26.6 34.988 8.32 
2 7. 1 35.011 8.34 
2 9. 0 34.837 8. 36 
27.6 34.571 8.39 
27.5 34.622 8.38 
27.4 34.459 8.40 
28.2 34.614 8.40 
02 P04 - S i03 - N02 - N03- NH4- Cu rre n t  
p S i  N N N 
µ g-atoms/1 D ir. 
S peed 
ml /1 
(knot) 
5. 41 0.02 0 0.00 0. 1 1. 2 
5. 65 0.05 1 0.00 0. 1 0.6 5 0.7 
5.04 0.03 1 0.00 0. 1 0. 5 275 1. 3 
4.97 0.02 0 0.00 0.0 0.3 30 2. 2 
4.94 0.05 0 0.00 0.0 0. 2 231 0.4 
4.96 0.02 1 0.00 0.0 0.2 69 0.5 
4.76 0.05 1 0.01 0.0 0 .1 286 0.8 
4. 77 0.02 1 0.00 0.0 0. 1 356 0. 7 
4.84 0.05 1 0.01 0.0 0. 1 261 0.7 
4.91 0.02 2 0.00 0.0 0 .1 45 0.4 
4. 77 0.05 2 0.00 0.0 0. 1 30 0. 7 
4. 77 0.03 3 0.00 0.0 0.2 88 2.0 
4. 74 0.08 2 0.00 0.0 0.0 4 1. 3 
4.76 0.06 3 0.00 0.0 0.0 138 0.4 
4.75 0. 13 2 0.00 0.0 0.0 
4. 70 0.05 2 0.00 0.0 0. 1 0 0.9 
4.63 0.03 3 0.00 0.0 0.2 20 0.9 
4.81 0 .11 2 0.00 0.0 0. 2 221 0.4 
4.83 0.10 1 0.00 0.0 0. 1 38 0. 7 
4.75 0 .11 1 0.00 0.0 0.0 10 0.3 
4.69 0.08 3 0.00 0.0 0.0 16 1. 1 
4.57 0.08 3 0.00 0.0 0.0 310 1. 2 
� 
CJl 
Date 
March 20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
April 1 
7 
Time 
GM T LMT 
0300 0800 
1300 1800 
0300 0800 
1300 1800 
0300 0800 
1300 1800 
0300 0700 
1300 1800 
0300 0800 
1300 1800 
0200 0800 
1200 1800 
0200 0800 
1200 1800 
0200 0800 
1200 1800 
0200 0800 
1200 1800 
0100 0800 
1100 1800 
0030 1800 
1030 1800 
Air Water 
Posi tion temp. temp. 
Latitude Longitude oc 
1 s
0 
1 is 69° 081E 27.9 28.7 
14 ° 0 2' 7 0
° 
3 s' 2 7. 4 28.9 
12° 2 31 7 2 ° 40
1 
28. 0 28.4 
11
°
24' 73
°
47' 28. 0 2 9. 3 
9 ° 4 7 / 75
°
52' 2 7. 8 28.4 
8 ° 31' 77' 22' 28.2 29.0 
6
°
51' 79
°
191 28.S 2 9. 1 
s' 2 9' 8 0
° 
s 7 1 29.0 29.S 
3 ° 4 7
1 8 3 ° 02 1 28. 9 29.4 
2 ° 3 31 84° 351 28. 9 2 9. 6 
0 ° s 11 8 6 ° 3 21 2 7. 0 2 9. 2 
0
° 
24
1
N 88° 02' 29.4 3 2. 1 
2 ° o o' 8 9° s 61 2 9. 2 29.6 
3 
° 
12' 91 ° 2 01 2 9. S 30.0 
4 ° s s' 93
° 
241 28.8 2 9. 7 
6° 0 9' 94
° 53 1 2 9. 7 2 9. 9 
s • 3 s1 97
° 27 1 2 7. 9 29.7 
4 ° 42' 98° 491 28.4 2 9. 6 
3° 4 2
1 
100° 20
1 
29. 8 2 9. 6 
2 ° 3 31 101 ° 2 8 1 28. 8 29.6 
1 o O 7 I 103
° 33 1 26.7 29.7 
Arrived S ingapore 
L eft S ingapore 
1 ° 48' 11os
0
22' ! 28.6 j 29.6 
s 02 P04 - S i03- N02- N03- NH4- Curre n t  
pH p S i  N N N 
O/oo ml/1 µ g-atoms/1 D ir. S peed 
(knot) 
34.153 8.43 4.61 0.10 3 0.00 0.0 0.4 356 1. 2 
34.091 8. 41 4.52 0.10 3 0.00 0.0 0. 1 309 1. 2 
34. 116 8.41 4.62 0.06 3 0.00 0.0 0. 1 330 0.6 
34.163 8. 41 4.50 0.06 2 0.00 0.0 0.0 323 1 . 1 
34.047 8.45 4.63 0.05 3 0.00 0.0 0.0 23 0.5 
34.023 8.47 4.56 0.05 2 0.00 0.0 0.0 s 1. 4 
34.164 8.45 4.53 0.00 3 0.01 0.0 0. 2 4 1. 8 
34.140 8.42 4.49 0.06 2 0.00 0.0 0.0 338 1. s 
34.074 8.39 4.51 0.05 2 0.00 0.0 0.0 
34.138 8. 39 4.51 0.08 2 0.00 0.0 0.0 
34.224 8. 39 4.62 0.06 2 0.01 0.0 0.2 
34.281 8.36 4.48 0. 10 3 0.01 0.0 0.0 
34.307 8.40 4.54 0.08 2 0.00 0.0 0. 1 
34. 606,, 8.39 4.50 0.08 0 0.00 0.0 0.0 
34.175 8.39 4.56 0.05 0 0.01 0.0 0.0 
33.735 8. 35 4.51 0.06 3 0.01 0.0 0.1 
32.462 8.35 4.55 0.02 3 0.00 0.0 0.0 
32.762 8. 35 4.54 0.21 3 0.01 0.0 0. 1 
31.215 8. 35 4.68 0 .11 11 0.00 0.0 0.1 
32.578 8.30 4.55 0. 13 7 0 .11 0. 1 0.0 
32.991 8.32 4,51 0.31 7 0.12 0.0 0.6 
33.705 8. 28 S. 09 0.05 3 0.00 0.0 0.0 
� 
0-, 
I 
Date 
April 8 
9 
10 
11 
12 
13 
14 
15 
16 
19 
Time 
GMT LMT 
0000 0800 
1000 1800 
0000 0800 
1000 1800 
0000 0800 
1000 1800 
0000 0800 
1000 1800 
0000 0800 
1000 1800 
2300 1800 
0900 1800 
2300 0800 
0900 1800 
2300 0800 
0900 1800 
Air Water 
Po sition 
temp. temp. 
Latitude Longitude •c 
3
° 
08
1
N 10 8
° 
l 9
1
E 28. 3 28. 2 
5 ° 0 31 109° 25
1 
27.0 28.3 
7°
 4 7
1 
110
° 56
1 
28. 1 28. 1 
9 ° 14' 111° 52 1 28. 2 28. 8 
11
°
56' 113
° 
311 28. 2 28. 0 
13
°
381 114
° 
58' 28. 2 28. 4 
15° 471 117° 14 ' 28.2 28. 2 
1 7 ° 18' 118° 52' 29. 0 30. 3 
19
°
36' 121° 07' 2 7. 3 27.3 
21 ° 0 3' 122
° 26 1 2 7. 3 
23
°
39' 12 3° 21' 25.9 
2 5 ° 0 81 124° 13' 25.3 
29° 221 130° 23' 
30° 5 3' 131° 491 
3 2 ° 3 71 134
° 
401 
33
° 28
1 
13 6° 5 41 
Arrived Tokyo 
s 02 
P04- S i03- N0 2 - N03- NH4- Curren t 
pH p S i  N N N 
0 loo ml/1 µg-atoms/1 Dir. 
S peed 
(knot) 
33. 280 8. 2 6 5. 1 7 0. 00 3 0. 00 0. 0 0. 1 
33.834 8.28 4.75 0. 06 1 0. 01 0.0 0. 0 
33. 888 8. 31 4. 74 0. 03 1 o.oo 0. 0 0.0 
33.500 8.30 4. 61 0.00 1 o.oo 0. 0 o.o 
33. 516 8. 32 4.66 0.02 2 0. 00 0. 0 0. 0 
33.596 8.29 4. 64 0. 00 1 0. 00 0.0 0. 0 
33.724 8. 31 4. 72 0.03 2 0. 00 o.o 0.0 180 1. 1 
33. 652 8. 28 4. 75 0.00 2 0. 00 0.0 0. 1 126 1. 2 
33. 856 8.33 4. 79 0. 02 2 0. 00 0. 0 283 0.5 
43 0.6 
89 1. 0 
78 0.8 
348 0. 2 
348 2. 2 
83 1. 3 
190 0. 8 
...... 
-.J 
Station 
Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Date 
Day Month 
21 1979 
N ovember 
22  
23  
24 
25 
26 
27 
1 December 
2 
3 
4 
5 1980 
1 7 Mar ch  
Table 2. Mechanical bathythermograph data. 
Time Position Tem perature( °C)at 
GMT LMT Latitude Longitude 0 10 20 30 so 75 
0900 1800 34
° 
2 IN 139
° 
2 6
1
E 21.4 21.5 21.5 21. 6 21. 7 21. 6 
2300 0800 3 2 ° 04' 138
° 
13' 21.3 21.3 21.3 21.3 21.1 17.2 
0900 1800 3 0° 1 O' 13 7 
° 2 2' 23.9 23.9 23.9 23.9 23.9 23.9 
2300 0800 2 7 ° 2 3 1 135
° 
5 31 24.7 24.7 24.7 24.8 24.9 24.2 
0900 1800 2 5 ° 1 91 134 ° 551 25.5 25.5 25.5 25.4 25.4 25.4 
2300 0800 2 2 ° 2 9' 133
° 
36' 26.9 26.9 26.9 26.9 26.8 26.2 
0900 1800 20
° 
2 91 132
° 
47 1 27.5 27.5 27.5 27.4 27.4 26.9 
0800 1700 1 5 ° 4 9' 130 ° 32 ' 28.2 28.2 28.2 28.2 28.2 27.3 
0900 1800 15 
° 
3 91 130 ° 30 1 28.2 28.2 28.2 28.2 28.1 26.7 
2300 0800 12 ° 43 1 129 ° 13 1 28.6 28.6 28.5 28.5 28.5 28.2 
0800 1700 10
° 48' 128 ° 22' 28.8 28.8 28.8 28.8 28.7 28.4 
2300 0700 7 ° 39
1 
127 ° 07 1 28.3 28.4 28.7 28.8 28.8 27.3 
0900 1700 5 ° 3 s' 125 ° 57 1 28.9 28.8 28.4 28.3 27.4 26.8 
1000 1800 10 ° 45's 115 ° 15 1 29.6 29.6 29.3 26.1 23.3 20.8 
0000 0800 13 ° 47' 114 ° 4 2' 28.7 28.7 28.7 28.7 28.2 26.7 
1000 1800 1 5 ° 5 9' 114 ° 14 1 28.9 28.8 28.6 28.3 24.2 22.6 
0000 0800 18 ° 5 6' 113
° 42 1 27.3 27.3 27.2 26.8 25.1 23.9 
0000 0800 23
°
45' 112
°
46 1 23.7 23.7 23.7 23.7 23.2 22.3 
0000 0800 28 ° 3 6
1 
11 3 ° 11' 22.2 22.2 22.l 21.8 21.2 20.7 
1400 1900 19 ° 35 1 58
° 
45 1 27.8 27.7 27.7 27.7 27.4 27.0 
ind icated dep th(m) 
100 125 150 200 250 
20.2 17.2 15.3 12.9 10.8 
15.0 13.9 13 .1 10.6 8.6 
21.8 20.8 19.7 18.9 17.5 
21. 7 20.8 20.0 19.1 18.0 
21. 3 20.0 19.4 18.3 16.9 
22.8 21.8 21.1 19.2 17.6 
26.1 25.4 24.8 21.4 19.7 
26.1 24.3 22.1 19.4 16.7 
24.8 23.3 21. 9 18.9 15.6 
26.7 25.0 22. 7 17.8 13.2 
24.4 21. 7 19.7 14.5 11.6 
24.6 21.9 19.3 14.6 
24.7 19.9 18.3 14.2 
19.7 17.6 16.4 13. 7 11.4 
23.3 21.9 20.0 16.4 14.8 
21.2 19.8 18.2 15.3 13.9 
23.2 22.3 21.2 19.7 16.2 
22.3 21.2 20.6 19.4 17.6 
20.4 19.6 18.9 17.8 16.4 
23.9 22.0 20.7 
...... 
00 
Station 
Date 
Tirne(GMT) 
(LMT) 
Latitude 
Longitude 
0 
10 
20 
30 
50 
75 
100 
125 
150 
200 
250 
300 
400 
500 
600 
700 
800 
1000 
1200 
1500 
1800 
1 2 
December 
13, 1979 
0100 0700 
0800 1400 
34
° 15'.s 34
° 
1s's 
112 ° 03E 111° 1o'E 
17.2 17 .5 
17 .2 17 .5 
17, 1 17 .4 
17. 1 17,3 
16.8 17,3 
15.8 17 .3 
14,9 15.8 
14.3 15.5 
14. 1 14.3 
13.3 13.5 
12.2 12.8 
11. 7 12.2 
10. 1 10.6 
9,4 9,8 
8.9 9,2 
8.3 8,7 
7,2 7,7 
4,7 5. 1 
3.7 3.8 
3. 1 3.2 
2.7 2.8 
Table 3. Expendable bathythermograph data. 
3 4 5 6 7 8 9 10 11 
December December 
14 15 
1350 1905 0115 0655 1500 1855 2300 0110 0250 
2050 0205 0815 1355 2200 0155 0600 0810 0950 
35° oo's 35 ° 46'S 36° 51'S 37° 49'.s 39
° 03'.s 39° 45'.s 40° 28'.s 40° 48'.s 41° 02:S 
110
° 
06E 109
° 59'E 110
° oo'E 110
° 
OOE 109
° 59E 109
° 
59E 110° 01
1
E 110
°
01'E 110
° 
01
1
E 
16.4 15.7 15.3 14.7 12.7 12.2 12.2 12.0 11. 5 
16.6 15.7 15.3 14,7 12.7 12.2 12.2 12.0 11. 5 
16.7 15.7 15.3 14.7 12.7 12.2 12.2 12.0 11 . 5 
16,7 15,7 15.2 14.6 12.7 12.2 12.2 11. 9 11. 5 
16.6 15,7 15.2 14.5 12.6 12.2 12.2 11. 9 11.4 
16.3 15,7 15.2 13.5 12.2 11.3 12.2 11.9 11.3 
15.6 15.0 15.2 12.9 11.8 10.7 10.5 10.9 10.7 
14.3 14.3 13.8 12.4 11. 7 10.7 10.2 10.8 10.5 
14.2 14.2 13.3 12. 1 11. 3 10.5 10. 1 10.7 10.3 
13.7 13.6 12.5 11.8 11. 0 10.2 10.0 10.2 10. 1 
12.8 12.8 11. 9 11.2 10.7 10.2 10.0 10. 1 10. 1 
12.2 11. 7 11. 3 10.4 10.7 10.0 10.0 10.0 10.0 
10.8 10.5 10.2 9,9 10.0 9,7 9.7 9,7 9,8 
10.2 9,8 9,7 9,7 9.7 9,5 9,5 9,4 9,4 
9,7 9,3 9,3 9. 1 9,2 9,2 9,2 9,2 9,2 
9. 1 8,7 8.8 8.6 8.8 8,7 8.9 8.8 8.8 
8.4 7,8 8.3 7 .8 8.2 8. 1 8.3 8.2 8.2 
5.8 5.4 5.8 5.6 5.8 5.8 6.3 6.2 6.2 
4.2 4.0 4. 1 3.8 4. 1 4. 1 4.3 4.3 4.2 
3.6 3.2 3.3 3. 1 3.3 3. 1 3.2 3.2 3. 1 
3.2 2.8 2.8 2.7 3.6 2.7 2.7 2.7 2.8 
� 
c.o 
Station 
Date 
Time(GMT) 
(LMT) 
Latitude 
Longitude 
0 
10 
20 
30 
50 
75 
100 
125 
150 
200 
250 
300 
400 
500 
600 
700 
800 
1000 
1200 
1500 
1800 
12 
December 
15 
0455 
1155 
41° 23s 
110° 02'E 
11 . 3 
11 . 2  
11 . 2  
11 . 2 
11 • 1 
11 . l 
10 . 8  
10 . 4  
10 . 3 
10 . 1 
10 . 1 
10 . 0  
9 . 9 
9 , 7  
9 . 3  
8 .9 
8 . 3  
6 . 0  
4 . 2  
3 . 2  
2 . 9 
13 14 15 
0650 1255 1920 
1350 1955 0220 
41° 44s 42° 4o's 43
° 
42's 
110· 02'E 110 ° 02E 109° 59E 
11 , 2 11 . 3 10 .9  
11 . 2 11 . 3 10 .8  
11 . 1 11 . 2 10 .8  
11 .o  11 . 2 10 . 8  
10 . 9 11 . 2 10 .8 
10 . 9 11 . 2 10 .8  
10 . 5 10 . 4 10 .8  
10 . 2  10 . 2  10 .8 
10 . 2  10 .0  10 .7 
10 . 0  10 .0  10 . 3  
10 . 0  9 . 9  10 . 3 
9 , 9  9 . 9  10 . 2  
9 , 8  9 , 8  10 . 0  
9 , 6  9 . 3  9 , 8 
9 . 3  9 , 3  9 , 4 
8 .8 8 ,7 8 .9 
8 . 3  7 , 9  8 . 0  
5 , 9  5 . 8  5 , 7  
4 . 3  4 .  1 
3 . 2  3 . 0  
2 .7 2 . 6  
16 17 18 19 20 21 22 
December 
16 
2255 0115 0250 0455 0655 0855 1110 
0555 0815 0950 1155 1355 1555 1810 
44· 25 ' s 44° 47'S 45 ° 04's 45
° 26's 45 ° 49's 46
° 
11's 46 ° 31'.s 
109
° 59E 109 ° 58E 109
°
59E 110° 00E 110 · OOE 110° OOE 110
° 
03'E 
10 . 6  10 . 6  10 . 7  10 .6 10 . 7 10 . 5 10 .8  
10 . 6  10 .6  10 .7 10 .6  10 . 7 10 . 5 10 . 8  
10 . 6  10 . 5  10 . 7 10 .6  10 . 7 10 . 5 10 . 8  
10 .6 10 . 5 10 . 7 10 .5  10 .5  10 . 4  10 .8  
10 .5  10 . 5 10 . 6  10 .5  10 . 2  10 . 3  10 .8  
10 . 5 10 . 5 10 .6  10 . 4  10 . 1 10 . 3  10 . 7 
10 .5  10 . 5  10 . 6  10 . 4  10 . 1 10 . 3  10 . 7 
10 . 5  10 . 5  10 . 6  10 . 4  10 . 0  10 . 3  10 . 7  
10 . 3  9 ,9 10 .3  10 . 4  10 . 0  10 . 4  10 . 7  
10 . 0  9 , 8 10 . 0  10 . 2  10 . 0  10 . 4 10 .7  
10 . 0  9 , 8 9 , 8  10 . 1 9 , 9  10 . 2  10 . 3 
10 . 0  9 . 8  9 . 9 10 . 0  9 . 8  10 . 1 10 . 2  
9 . 8  9 , 8  9 . 8  9 . 9  9 . 3  10 . 0  
9 . 3  9 . 5  9 . 2  9 , 6  8 . 7 9 , 8 
8 . 8  9 , 3  9 .  1 8 . 8  8 .  1 9 . 0  
8 .6 8 ,7 8 .6 8 .5 7 . 0 8 .4 
7 ,6 7 , 7  7 . 7  7 . 7 5 . 8  7 , 3  
5 . 4  5 . 3  5 .3 5 . 4  4 . 2  4 . 6  
4 . 0  4 . 0  3 . 8  3 . 8  3 . 3  3 . 6 
3 .  1 3 . 0  3 . 0  3 . 0  3 . 0  
2 . 7  2 . 7  2 . 7  2 . 7  2 . 7  
� 
0 
I 
Station 
Date 
Time(GMT) 
( LMT) 
Latitude 
Longitude 
0 
10 
20 
30 
50 
75 
100 
125 
150 
200 
250 
300 
400 
500 
600 
700 
800 
1000 
1200 
1500 
1800 
23 24 
December 
1 6  
1300 1505 
2000 2205 
46
°
49S 47° 09's 
110
° 
01E 110° 03E 
10 . 7 9 . 8  
10 . 7  9 . 8  
10 . 7 9 . 8  
10 . 7 9 , 8  
10 . 7  9 , 8 
10 . 7  9 , 8 
10 . 7  9 .8 
10 . 7  9 . 8  
10 . 7 9 .8  
10 . 7  9 . 3  
10 . 2  9 . 5  
10 .0  8 . 7  
10 .0  8 . 1  
9 .  1 7 . 4  
8 . 6  6 . 7  
7 . 3  5 . 6  
6 . 2  4 . 7  
4 . 3  3 . 7  
3 . 2  3 . 0  
2 . 8 2 . 8  
2 . 6  2 . 5  
25 26 27 
1655 1855 2100 
2355 0155 0400 
47 ° 28's 47° 49'.s 48
°
10s 
110° 05E 110° 05E 110° 04'E 
8 .9 7 . 8  6 . 2  
8 .9 7 . 8  6 . 2  
8 . 9 7 , 7  6 . 0  
8 .8 1 . 1 5 . 9  
8 . 8  7 , 7  . 5 , 9  
8 . 8  7 , 7  5 . 8  
8 .8 7 . 7  5 . 7  
8 . 9  7 . 6  5 . 5  
8 . 9 7 , 9  5 . 3  
8 .9 6 . 8  4 .9 
8 . 8  6 . 2  5 .  1 
8 .2 6 . 2  4 . 5  
7 .  1 5 . 4 4 . 3  
7 .  1 4 . 7  3 . 5 
5 . 6  4 . 3  3 . 2  
4 . 6  3 . 7  2 . 9  
3 . 9  3 . 2  2 . 7  
3 . 3  3 . 0 2 . 4  
2 . 9  2 . 7  2 . 3  
2 . 7  2 . 6  2 . 3  
2 . 5  2 . 5  2 . 2  
28 29 30 31 32 33 
December 
1 7  
2300 0110 0255 0455 0655 1255 
0600 0810 0955 1155 "1 355 1955 
48 ° 33S 48° 55'.s 49° 14s 49· 37s 49" 58S 50
° 
56'.s 
110
°
04E 110· 04'E 110° 04'E 110° 03E 110· 02E 11o· oo'E 
5 , 7  5 , 9  5 , 9  5 . 2  4 . 8  4 , 9  
5 . 6 5 . 8  5 . 8  5 . 2  4 . 8  4 . 8  
5 . 6 5 . 7 5 . 8  5 .  1 4 , 7  4 . 8  
5 . 6  5 ,7 5 , 7  5 . 0  4 . 5  4 . 8  
5 . 5 5 .4 5 . 6  4 , 7  4 . 2  4 .5 
5 . 4  5 . 3  5 . 6  4 . 7  4 . 0  4 . 3  
5 .3 5 .2 5 . 0  4 . 0  3 . 2  3 . 7  
4 .9 4 . 2  4 . 3  3 . 4  2 . 8  3 .  1 
3 . 7  4 .  1 4 . 2  3 . 3  2 . 7  2 . 9  
3 . 7  3 . 7  4 . 0  3 . 3  2 . 3  2 . 8  
3 . 2  3 . 9  4 . 0  2 . 8  2 . 2  2 . 8  
3 . 4 3 . 5  4 . 0  2 .7 2 . 3  2 . 6  
3 .2 3 . 2  3 . 3  2 . 7  2 . 4  2 . 8  
3 . 0 3 .  1 3 .  1 2 . 7 2 . 5  2 . 7  
2 . 8  2 .9 2 . 8 2 .6 2 . 5  2 . 5  
2 . 6  2 . 8  2 . 7  2 .5 2 . 4  2 . 5  
2 .5 2 . 8  2 . 5  2 . 4  2 . 4  2 . 5  
2 . 4  2 . 6  2 . 5  2 . 4  2 .3 2 . 5  
2 . 4  2 . 5  2 . 3  2 . 3  2 . 3  2 . 4  
2 . 3  2 . 3  2 . 2  2 . 2  2 .  1 2 . 4  
2 .  1 2 . 2  2 . 0  1 . 9 1 . 8  2 . 1  
[',j ...... 
Station 
Date 
Time(GMT )  
( LMT ) 
Latitude 
Longitude 
0 
10 
20 
30 
50 
75 
100 
125 
150 
200 
250 
300 
400 
500 
600 
700 
800 
1000 
1 200 
1500 
1800 
34 
December 
17 
1 900 
0200 
52·0 1s 
1 10° 02'E 
3 . 2  
3 . 2  
3 . 2  
3 .  1 
2 . 8  
2 . 3  
1 . 2 
0 .7 
0 . 6  
0 . 6  
1 . 1 
1 .  7 
2 . 0  
2 .  1 
2 .  1 
2 .  1 
2 .  1 
2 .  1 
1 . 9 
1 .  7 
1 .  5 
35 
December 
18 
0 1 10 
08 10  
53
° 05s 
1 09° 58E 
3 , 7 
3 . 6 
3 . 5 
3 . 5  
3 . 0  
2 . 9  
1 . 5 
1 . 3 
1 . 0 
0 . 9  
1 . 4 
1 . 9 
2 . 2  
2 . 2  
2 . 2  
2 . 2  
2 . 2  
2 . 0  
1 . 9 
1 .  7 
1 . 4 
36 37 38 
0655 1 255 1855 
1355 1 955 0 155 
54
° 
o5's 55· 01s 56
°
1 1s 
1 1 0
° 
oo'E 1 10
°
oo'E 1 10 ° odE 
3 . 0  3 . 0 2 . 3  
3 .  1 3 . 0  2 . 3  
2 . 7  2 . 9  2 . 3  
2 . 7  2 . 7  2 . 2  
2 . 3  2 .5 1 . 8 
1 . 8 2 . 4  1 .  7 
1 . 0 1 . 2 0 .7 
0 . 9  1 . 0 0 . 6  
0 . 8  1 . 0 0 .6 
0 . 9  1 . 0 0 . 7  
1 . 3 1 . 5 1 . 2 
2 . 0 1 . 9 1 . 9 
2 .  1 2 . 2  2 . 2  
2 . 2  2 . 2  2 . 2  
2 . 2  2 . 2  2 . 2  
2 . 2  2 . 2  2 . 0  
2 . 2  2 . 2  2 . 0  
2 . 0  2 .  1 2 . 0  
2 .0 2 .0 1 .8 
1 .  7 1 . 8 1 .  7 
1 .  5 1 . 4 1 . 3 
39 40 4 1  42 43 44 
December December December 
19 20 21 
0 1 1 0  0655 1 255 0 105 1300 0 1 55 
08 10  1355 1 955 0805 2000 0755 
57° 24s 58 ° 27S 59· 29s 60
° 
14'S 60 °38S 6 1
° 03S 
109° 57E 1 1 0° 0 1'E 109· 59E 106
°
4o'E 102° 39'E 98° 0 1'E 
1 .  6 1 . 0 1 . 2 0 . 5  0 . 2  0 . 8  
1 . 6 1 . 2 1 . 2 0 . 6  0 .3 0 .8 
1 . 5 1 . 2 1 . 2 0 . 6  0 . 3  0 . 8  
1 . 5 1 . 2 1 . 2 0 . 5  0 . 3  0 . 8  
1 . 2 0 .7 0 .8 -0 .4 0 .3 0 . 7  
0 . 0  0 . 6  -0 . 2  -0 . 8  0 . 0  0 . 7  
-0 . 1  0 .0 o .o -0 .8  -0 .8  -0 . 6  
-0 . 1 o . o  -0 . 1  - 1 . 0  -0 . 9  - 1 . 0  
-0 . 2  0 . 0 o . o  -0 .6  0 .  1 -0 . 8  
0 . 8  1 . 8 0 . 2  0 . 7  1 . 3 0 . 0  
1 .  7 2 . 2  2 . 0  1 .  7 1 . 3 1 .  1 
2 . 0 2 . 2  1 .8 2 .0 1 .5  1 .2  
2 .  1 2 . 3  1 . 9 2 . 0  1 .  7 1 . 5 
2 . 0  2 . 3  2 . 0  2 . 2  1 . 9 1 .  7 
2 . 0  2 . 2  2 . 0  2 . 2  1 . 9 1 .  7 
1 . 9 2 . 2  2 . 0  2 .  1 1 . 9 1 .  7 
1 . 9 2 .  1 1 .  9 2 .  1 1 . 8 1 . 6 
1 . 8 2 . 0  1 . 8 2 . 0  1 . 6 1 . 4 
1 .  7 1 .8 1 .  7 1 . 9 1 .5 1 . 2 
1 .  5 1 . 3 1 . 2 1 . 3 0 . 9  0 . 8  
1 . 2 1 . 3 1 . 2 1 . 3 0 . 9  0 . 8  
N 
N 
Station 
Date 
Tirne(GMT) 
( LMT) 
Latitude 
Longitude 
0 
10 
20 
30 
50 
75 
100 
125 
150 
200 
250 
300 
400 
500 
600 
700 
800 
1000 
1200 
1500 
1800 
45 46 
December December 
21  22 
1355 02 10  
1955 08 10 
61
° 1 4:S 5 ·1 ° 42S 
94° 22E 89 ° 55E 
0 .7 0 .3 
0 . 7  0 .5 
0 . 7  0 . 5  
0 .7 0 .5 
0 .7 0 . 5  
-1 . 0 -0 .7  
-1 . 1  - 1 . 0  
-0 .9  -0 .7  
-0 .3  0 . 0  
0 . 8  1 . 0 
1 . 3 1 . 4 
1 .  5 1 . 6 
1 .  7 1 . 6 
1 . 6 1 .  7 
1 . 6 1 .6 
1 . 6 1 .6 
1 .  5 1 . 4 
1 . 4 1 .2 
1 .3 1 .  1 
1 . 0 0 . 8 
0 . 8  0 .7 
47 48 49 
December 
2 3  
1 355 03 15 1 455 
1955 08 15 1955 
62
° 
o2's 62° 25S 62 ° 46S 
85 ° 30E so· 4oE 76° 2iE 
-0 .2  -0 .3  -0 . 1 
-0 .2  -0 . 3  -0 . 2  
-0 .2 -0 .2  -0 .3  
-0 .3  -0 .2  -0 .3  
-0 . 3  -0 .3  -0 . 4  
-0 . 8  -1 . 1  -1 .2  
-0 . 2  0 .2 -0 . 1 
0 . 3 1 . 2 1 .3 
0 .9 1 .  7 1 .  7 
1 • 1 2 . 0  1 . 8 
1 . 3 2 .  1 1 . 9 
1 . 4 2 .  1 1 .  9 
1 . 6 2 .  1 1 . 9 
1 .  6 2 .  1 1 .8 
1 .5 2 . 0  1 . 8 
1 . 4 1 . 9 1 . 8 
1 . 3 1 . 9 1 . 8 
1 • 1 1 . 8 1 .  7 
0 . 9  1 .  7 1 . 6 
0 .7 1 . 4 1 .3 
0 .6 1 . 2 1 .0 
50 5 1  52 53 54 55 
December December December December 
24  25  26 27 
03 1 0  1500 0400 0355 0455 0900 
08 10  2000 0800 0755 0755 1200 
63 ° 1 1s 63° 33:S 63 ° 54'.s 64° 20'.s 65 ° 36S 65 ° 4ss 
7 1 ° 33'£ 67° 22E 62° 00E 55
° 59E 49 ° 1BE 48° 22E 
0 . 0  -0 . 5  -0 .2  o .  1 1 • 1 -0 .2  
-0 . 1  -0 .4  -0 . 2  O . 1  1 . 1 -0 .7 
-0 . 1 -0 . 2  -0 .2  -0 .2 0 .7 - 1 .4 
-0 .2  -0 .3  -0 . 3  -0 .5  0 .5 - 1 . 7 
-0 . 4  - 1 . 1  -0 .5  - 1 .6  -0 .3 - 1 . 7 
- 1 . 6  -1 . 3  - 1 . 3  - 1 . 7 0 .7 - 1 . 7 
-1 . 6 -0 . 9  -1 . 2  - 1 . 5  0 .2 -1 . 7 
0 . 3  0 . 7  - 1 .0  - 1 .2 0 .9 - 1 . 8  
1 . 3 2 . 0  -0 .3  0 . 0  1 .  1 - 1 . 8  
1 .  7 2 . 2  1 . 3 1 . 5 0 . 4  - 1 . 7 
1 . 8 2 . 2  1 . 4 1 . 6 0 . 2  - 1 . 7 
1 . 8 2 . 1 1 . 8 1 .  7 -0 .2  - 1 .5  
1 .  7 2 . 2  1 . 8 1 . 6 -0 .3 -0 .2 
1 .  7 2 . 1 1 .  7 1 . 6 1 • 1 0 . 8  
1 .  7 2 .  1 1 .  6 2 .0 0 . 3  0 . 7  
1 .  7 2 .0 1 .  6 1 . 8 0 . 3  0 .7 
1 .  6 1 . 9 1 . 5  1 .  5 0 .3 0 .5 
1 .4 1 .9 1 . 2 1 . 3 0 .3 0 . 4  
1 • 1 1 . 8 1 • 1 1 . 2 0 . 2  0 . 3  
0 .9 1 .5  0 .9 1 .2  0 .  1 0 .  1 
0 .7 1 . 3 0 .8 0 .9 0 .  1 0 . 0  
N 
w 
Station 
Date 
Time(GMT) 
(I..MT) 
Latitude 
Longitude 
0 
10 
20 
30 
50 
75 
100 
125 
·150 
200 
250 
300 
400 
500 
600 
700 
800 
1000 
1200 
1500 
1800 
56 57 
December December 
2 8  2 9 
1500 0500 
1800 0800 
65 °2o'S 65
°
27'.s 
47 ° 17E 43° 2 TE 
1 . 2  0 .8 
1 . 2  0 .8 
-0 . 1  1 . 6  
-0 .8  0 . 7  
-0 .9  -1 . 2  
-0 .9  -1 .6  
-0 .9  -1 .3  
-0 .9  -0 .3 
-0 .8  0 . 3  
-0 .7  1 .2  
-0 .6  1 . 2  
-0 .5  1 . 2  
1 . 3  1 . 2  
1 .  6 1 . 2  
1 . 5  1 .  1 
1 . 4  0 . 9  
1.4 0.9 
1 . 2  0 . 7  
1 .  1 0 . 6  
1 .o 0 . 4  
0 . 7  0 . 2  
58 59 60 
0855 1200 1255 
1155 1500 1555 
66 ° o5's 66 ° 36S 66 ° 4iS 
42 °40E 42 °08E 41 ° 58E 
2 . 4  3 .2 2 . 8  
2 . 3  3 . 0 2 . 7  
1 . 6  0 . 6 0 .  1 
0 . 8  0 . 0  -1 . 2  
-1 . 0  -1 . 6  -1 . 7 
-1 .6  -0 .5  0 . 2 
-1 . 2  0 . 4  1 . 0  
-0 . 1  1 . 0  1 . 2  
0 . 8  1 . 2  1 . 3  
1 • 1 1 . 2  1 . 3  
1 . 3  1 . 3  1 . 3  
1 . 3  1 . 3  1 . 2  
1 . 2  1 . 2  
61 62 63 64 65 66 
December January January 
30 5, 19 80 7 
1450 1550 0455 0855 1430 0620 
1750 1850 0755 1155 1730 0920 
67 ° 07'.s 67 ° 1J's 68
° 10'.s 68 ° 2o's 68° 49 .9'.s 68
°
50 . 4'.s 
41° 3s'E 41 ° 33E 40
° 
01'E 39 ° 35E 38
° 52 . 1'E 38 °54 . SE 
3 . 3  2 . 5  -1 . 2  -1 . 0  -0 .6  -1 . 2  
3 . 2  2 .  1 -1 . 2  -1 .3  -0 .5  -1 .2  
o .o -0 . 7  -1 . 4  -1 .3  -1 . 0  -1 . 2  
-0 .9  -1 . 3  -1 . 4  -1 .4  -1 . 3  -1 . 2  
-1 .5 -1 . 6  -1 . 5  -1 .5  -1 .6  -1 . 2  
-1 . 7 -1 . 7 -1 .6  -1 .5  -1 .5 -1 .4  
-0 .8 -1 . 7 -1 . 7 -1 . 6  -1 .4  -1 . 4  
0 . 2  -0 . 9  -1 . 7 -1 .6  -1 .4  -1 .3  
0 .8  0 .  1 -1 . 7 -1 . 7 -1 .5  -1 . 3  
1 . 2  1 . 2  -1 . 7 -1 . 7 -1 . 4  -1 . 3  
1 . 3  1 . 4  -1 . 7 -1 . 7 
1 . 3  1 .4  -1 .6  -1 .6  
1 .3  1 . 3  0 . 3  -0 . 2  
1.2 1 . 2  
1 • 1 
1 . 0  
0.9 
0 . 8  
0 . 6 
0 . 4  
0 . 3 
t..:i � 
Station 
Date 
Tirne(GMT) 
(I.MT) 
Latitude 
Longitude 
0 
10  
20 
30 
50 
75 
1 00 
1 25 
1 50 
200 
250 
300 
400 
67 68 
January 
1 7  
0905 1 105 
1205 1 405 
68 ° 59 . g's 69 ° 06 . 1s 
39· 00 .8'E 39· 2 1 . 6'E 
- 1 . 4  - 1 . 3  
-1 . 4  - 1 . 3  
-1 . 3  - 1 . 4  
-1 .5  - 1 . 4  
- 1 . 7 - 1 . 3  
-1 . 3  - 1 . 3  
- 1 . 3  - 1 . 3  
- 1 . 3  - 1 . 3  
-1 . 3  - 1 . 2  
-1 . 3  
69 70 7 1  
January February 
2 1  1 2  
1 230 2 1 25 0450 
1530 0025 0750 
69
° 06 . 6's 69° 06 . 6'S 67 ° 49'.s 
39
°
23 .5E 39° 23 . s'E  33 ° 36'E 
- 1 . 4  - 1 . 4  0 . 3  
- 1 .5  -1 . 4  0 . 1  
- 1 .5  -1 . 4  o . o  
- 1 . 5  - 1  ;6 -0 . 1  
- 1 .6  - 1 .6  -0 . 2  
- 1 . 5 -1 . 4  - 1 . 3  
- 1 . 4  - 1 . 4 - 1 . 6  
- 1 . 4  - 1 . 3  - 1 . 7 
- 1 . 7 
- 1 . 7 
- 1 . 7 
- 1 . 5  
-0 . 6  
72 73 74 75 76 77 
February 
1 3  
0955 1 450 2050 0555 1050 1550 
1255 1750 2350 0755 1 250 1750 
67 ° 40'.s 67
°
33S 67 ° 24'.s 67 ° 1 3'.s 67 ° o6S 6T OOS 
30
°
27E 27 ° 1 6'E 22° 53E 17 ° 52E 1 4° 52E 1 1 ° 45E 
0 .8 0 .6 0 . 4  0 .3 0 . 2  0 .3 
0 . 6  0 .6 0 .3 0 .3 o .  1 0 . 3 
0 .3 0 . 2  0 . 3  0 .3 0 .  1 0 .2 
0 . 3 0 .  1 0 . 2  0 .3 0 .  1 0 . 2  
- 1 . 7 - 1 . 7 - 1 . 2  - 1 . 0  -0 . 1  0 . 2  
- 1 . 7 - 1 . 7 - 1 . 7 -0 .7  - 1 . 6  - 1 . 5  
- 1 . 7 - 1 . 7 -0 .5  0 .7 -0 .5 -0 .9  
- 1 .  7 - 1 . 7 0 .3 0 .7 0 . 4 -0 .3 
- 1 . 7 - 1 . 7 0 .5 1 • 1 0 . 7 0 .3 
- 1 . 1 - 1 .6 0 .8 1 . 2 0 .8 0 . 9  
0 . 0  - 1 . 5  1 .  1 1 . 2 1 . 1 1 . 0 
0 . 6 -0 .2  1 .2 1 .2 1 . o  1 . 0 
1 . 0 0 . 7  1 . 2 1 . 2 1 . 0 1 . 0 
N> 
c;, 
Station 
Date 
Time(GMT) 
(LMT ) 
Latitude 
Longitude 
0 
1 0  
20 
30 
50 
75 
1 00 
125 
1 50 
200 
250 
300 
400 
78 79 
February February 
13 14 
2 1 50 0555 
2350 0755 
66 ° 35'.s 65
°
50'.s 
8 ° 1 5'E  3 ° 55'E 
0.8 1.  5 
0. 8 1 . 4 
0.8 1 . 4  
0.8 1 . 4  
0. 4 - l. 5  
-0. 3 - 1 .  7 
0. 7 - 1 .  7 
0. 9 - 1 . 4 
0 . 9 -0. 8 
0. 9 0. 3 
1 . o  0. 6 
1 . 0  0. 6 
1 . 0  Cl. 6 
80 8 1  82 
1 050 1 555 2 1 50 
1 250 1 755 2350 
64° 42'.s 63° 34'S 62 ° 09's 
2 ° 58E 2
°
07E 1 ° 48E 
1 . 5  1 .  5 1 .  5 
1 .  5 1 . 5 1 . 5 
1 .  5 1 . 5  1 .  5 
1 .  5 1 .  5 1 .  5 
- 1 . 3 o .  1 - 1 . 6  
- 1 . 5  - 1 . 6  - 1 .  7 
- 1 . 5  - 1 . 2  - 1 .  7 
- 1. 3  0. 4 -0 , 7  
-0 . 9  1 . 0 0. 4 
0. 4 1 . 1 0.8 
0. 6 1 . 1 0. 7 
0. 6 1 . o  0. 6 
0. 5 0. 9 0. 6 
83 84 85 86 87 88 
February February 
15 16 
0555 1 050 1 550 2200 0550 1 050 
0755 1 250 1 750 0000 0750 1 250 
60 ° 1 4'.s 59 ° 02s 57° 50'.s 56 ° 253 54 ° 33S 53° 30'.s 
2 ° 04'E 2° 18E 2° 28E 3
°
03E 3° 10E 3
° 1 3E 
1 . 0  0.8 0. 9 1 .  1 1 . 2  1 . 3  
1 • 1 0. 8 0. 8 1 . 0 1 . 1 1 . 3  
1 . 3 0. 7 0. 7 1 . o  1 . 8 1 . 3  
1 . 3  0. 7 0. 7 1 . o  2. 1 1 . 3  
1 . 2  0. 7 0. 7 1 . 0 2. 4 1 . 3  
- 1 . 3  - 1 . 0  0. 3 0. 1 1 . 6  0. 7 
-0 , 9  - 1 . 6  -0. 6 -0. 3 1 . 2  -0. 5 
-0. 5 - 1 . 6 -0. 8 -0. 1 1 . 2  -0. 6 
0. 2 - 1 . 2  -0. 5 0. 1 1 .  5 -0. 3 
0. 7 -0. 3 0 . 7  0 , 7  2. 3 0. 1 
0.8 0. 2 0.8 0. 9 3 , }  0. 9 
0 . 8  0. 3 0.8 1 . 1 3 . 3  1 . 3  
0. 7 0. 3 0.8 0 . 9  3. 3 1 . 6  
N) 
0-, 
Station 
Date 
Tirne(GMT) 
(LMT) 
Latitude 
Longitude 
0 
10 
20 
30 
50 
75 
100 
125 
150 
200 
250 
300 
400 
89 90 
February 
16 
1550 2150 
1750 2350 
52 °36s 51 ° 35s 
3
° 16'E 3° 03E 
2.3 3.4 
2.2 3.4 
2. 1 3.4 
2. 1 3.4 
2. 1 3.4 
1.9 3.3 
0.6 3. 1 
0.4 2.3 
0.5 1. 7 
0.9 1. 5 
1.4 1.9 
1.6 2. 1 
1.9 2.4 
91 92 93 
February 
17 
0550 1050 1550 
0750 1255 1750 
50 ° 43'.s 49° 49'.s 48
° 52$ 
2 ° 48E 4
° 33E 5 ° 37E 
4.2 4.3 5.8 
4.2 4.3 5.8 
4.2 4.3 5.8 
4.2 4.2 5.8 
4.2 4.2 5.8 
4.2 4.0 5 . 8  
3.2 2.2 4.2 
2.7 1.9 3.8 
2.0 1. 7 3.7 
1. 7 1 .  7 3.7 
1. 7 1.9 3.3 
1.9 2.0 3.0 
2. 1 2.2 2.7 
94 95 96 97 98 99 
February February 
18 19 
2150 0550 1050 ·1 550 2150 0550 
2350 0750 1250 1750 2350 0750 
47 °39's 46 ° 02'.s 45
° 03'S 44
° 
04'S 42 ° 51'S 41' 1s's 
6° 50E 8° 19'E 9
° 14'E 10
° 
13E 11° 19'E 12
°
47E 
6.8 8.3 8.6 9.4 11  . 1 14.2 
6.7 8.3 8.5 9.4 11 • 1 14.2 
6.7 8.3 8.5 9.3 11 • 1 14.2 
6,7 8.3 8.5 9 . 3  11 • 1 14.2 
6,7 8.3 8.5 9. 1 10.8 14. 1 
6.7 7.7 7.8 8.3 9,7 11.9 
5.6 6. 1 7.2 8.4 8.4 11. 1 
4.9 5.6 6.7 7.4 8.3 11 . 0 
4.3 5.2 6.2 6.8 8. 1 10.6 
3.7 4.6 5.8 6.6 7,6 9,8 
3.3 4.2 5.0 5.8 7. 1 9.3 
3. 1 3.8 4.5 5.2 6.4 8.6 
2.6 3.4 3.8 4.2 5.2 6.9 
N 
-.J 
Station 
Date 
Time(GMT) 
(LMT) 
Latitude 
Longitude 
0 
10  
20 
30 
50 
75 
1 00 
1 25 
1 50 
200 
250 
300 
400 
1 00 1 0 1  
February 
1 9 
1 050 21 50 
1250 2350 
40 ° 1 4s 38° 1 5'.s 
1 3 ° 4 1'E 1 5° 1 1
1
E 
1 6. 6  20. 2 
1 6. 6  20. 2  
1 6. 6  1 9. 8  
1 6 . 5  1 9 . 5  
1 6. 3  1 8 , 7  
1 5. 0  1 7. 7 
1 4. 1 1 6. 7  
1 3. 4  1 5. 7  
1 2. 9  1 5. 0  
1 2. 2  1 4. 1 
1 1  . 8  1 3. 3  
1 0. 7  1 2. 9  
8 , 7  1 1 . 4  
1 02 103 1 04 
February 
2 0  
0555 1 050 1 550 
0755 1 250 1 750 
36° 55'.s 36° 09's 35
° 24'.s 
1 6° 03E 1 6 ° 36'E 1 7° o2'E 
20. 0 20. 7 20. 9 
20. 0 20. 6 20. 8  
1 9 , 3  20. 6 20. 8  
18 . 6  20. 5 20. 4 
1 7  . 6  1 9 , 9  20.0 
1 6 , 7  18. 6  1 7  . 5  
1 5. 6  1 7  . 4  1 6. 1 
1 4. 9  1 6. 5  1 5. 2  
1 4. 5  1 6. 2  1 4. 7  
1 3. 6  1 5. 4  1 3. 4  
1 2. 9  1 4. 5  1 2. 7  
1 2. 3  1 3. 6  1 2. 2  
1 0. 6  1 2. 3  1 0. 6  
1 05 1 06 1 07 1 08 1 09 1 1 0 
February February March March 
2 8  2 9  1 2 
21 55 1 6 1 0  06 1 0  1 6 1 0  06 1 0  1 6 1 0  
2355 1 8 10 08 1 0  1 8 1 0  08 1 0  1 8 1 0  
34• 35s 34
° 
Jo's 36
° 45'.s 36 ° 5 1's 36° 39'.s 36 ° 33
1
S 
1 7 ° 37E 1 8° 1 2£ 1 9
°
46'E 22° 1 6'E 25 • 5o'E 28
° 48£ 
20. 5 20. 9 1 9. 7  24. 2  23 . 4  23. 4 
20. 4 20.8 1 9. 6  24. 2 23. 5 23. 5 
20. 4 20.8  1 9. 5  24. 0 23. 4 23. 4 
20. 4 20.8 1 6. 5  23 , 7  23. 2 22. 9 
1 4. 1 1 8. 6 1 4. 7  23. 0 22. 6 22. 4 
1 3. 4  1 3. 0  12. 6  22. 1 20. 3  21. 5 
1 2. 7  1 1. 2 1 1 . 5 21. 2  1 9. 1 20. 6 
1 2, 7  1 0. 5  1 0. 5  20. 2 1 8. 1 1 9. 3  
1 1. 8  9 , 6  9.8 1 8. 8  1 7 , 4  18. 5  
1 1 . 6  8. 5 9. 3 1 7. 3  1 6. 2  1 7  . 6  
1 0. 6  8. 2 8. 1 1 6. 6  1 5. 1 1 6. 9  
9. 5 7. 6 8. 9 1 5 , 7  1 4. 1 1 6. 2  
8. 2 7 , 8 1 4. 2  1 2. 1 1 4. 6  
t'V 
00 
Stat ion 
Date 
Time (GMT ) 
(LMT )  
Latitude 
Longitude 
0 
10  
20 
30 
50 
75 
1 00 
125 
1 50 
200 
250 
300 
400 
1 1 1  1 1 2 
March  
3 
06 1 0  1 6 1 0  
08 10 1 8 1 0  
35 ° 57'S 34 · 42s 
32 ° 39E 34° 45E 
23 . 5  25 . 4  
23 . 5  25 . 4  
23 . 5  25 . 4  
23 . 5  24 . 7  
2 1 . 7 23 . 4  
20 . 5  20 . 4  
1 9 . 4  1 9 . 4  
1 8 .  1 1 8 . 3  
1 7  . 6  1 7 . 7  
1 7 .  1 1 6 . 7  
1 6 . 4  1 6 .  1 
1 5 . 6  1 5 . 4  
1 4 . 3  1 4 .  1 
1 1 3 1 1 4 1 1 5 
March Marc h  
4 5 
06 1 0  1 6 1 0  05 1 0  
08 1 0  1 8 1 0  08 10  
33° 04s 3 1
° 5 1'S 30 ° 1 1s 
37 ° 38'E 39
° 39'E 42
°
20£ 
25 . 4  25 . 6  25 . 0  
25 . 4  25 . 4  25 .0  
25 . 4  23 . 4  24 . 0  
25 . 4  22 . 8  22 . 6  
24 . 7  22 . 0  2 1 . 3  
22 . 7  1 9 . 7  1 9 .  1 
2 1 . 5  18 . 2  1 8 .  1 
20 . 1 1 7  . 6  1 7 .  1 
1 9 . 1 1 7  . 2  1 6 , 7  
1 7 , 5 1 6 . 6  1 6 . 3 
1 6 . 7  1 6 . 3  1 5 . 6  
1 5 . 9  1 5 , 7  1 4 . 9  
1 4 . 5  1 4 . 2  1 3 . 8  
1 1 6 1 1 7 1 18 1 1 9 1 20 1 2 1  1 22 
March  Marc h  March 
6 7 8 
1 5 1 0  0505 1 5 1 0  05 1 0  1 455 04 1 0  1 405 
1 8 1 0  0805 1 8 1 0  08 10  1 755 08 1 0  1805 
29° 04s 27° 25s 26° 21s 24
° 59'S 24° 50S 22
° 59'.s 22
° 0 1
1s 
44
° 
19E 46° 56'E 48
°
38£ 50
° 
56'E 52
°
06E 53
°
2o'E 54· 59'E 
26 . 2  26 . 2  26 . 1 26 , 7  26 . 7  26 . 5  27 . 0  
26 . 2  25 . 7  26 . 1 26 . 7  26 . 9  26 . 5  27 . 0  
26 . 2  25 . 5  26 . 1  26 . 7  26 . 9  26 . 5  26 . 8  
26 . 1 25 . 4  26 . 1 26 . 7  26 . 9  26 . 5  26 . 8  
26 . 1 25 . 3  23 . 1 26 , 7  26 . 9  26 . 5  26 . 8  
25 . 0  24 . 0  2 1 . 2  23 . 4  26 . 5  24 . 7  24 . 8  
22 . 8  21 . 2  1 9 . 9 22 . 2  23 . 6  22 . 4  24 . 2  
20 . 7  1 9 . 2  1 8 . 2  2 1 . 3  22 . 4  2 1 . 4  22 . 9  
1 9 . 6  1 7 . 7 1 7  . 3  20 . 2  2 1 . 5  20 . 6  2 1 . 6  
1 7  . 8  1 6 . 6  1 6 . 5  1 7 , 9  1 9 . 4  1 9 . 2  20 . 1 
1 6 . 6  1 5 . 6  1 6 .  1 1 6 . 2  1 7  . 6  1 7 .  1 1 8 .  1 
1 6 . 0  1 4 . 9  1 5 . 3 1 4 . 9  1 6 .  1 1 5 . 6  1 6 . 5  
1 4 . 2  1 3 . 3  1 3 , 7  1 3 . 0  1 3 . 8  1 3 . 2  1 3 . 6  
N 
c.o 
I 
Stat ion 1 
Date 
T ime ( GMT ) 
( LMT ) 
Latit ude 
Longi tude 
Depth 
(m )  
0 
1 0  
2 1  
31  
52 
78 
103 
1 28 
154 
205 
257 
308 
4 1 1 
5 1 4  
6 1 6  
7 1 9  
82 1 
1027 
1232 
1 539 
2049 
2559 
3067 
3575 
4083 
December 25 , 1 9 7 9  
04 1 5-0 7 30 
08 1 5- 1 1 30 
63 ° 54'S 
6 1 ° 59
1
E 
T (° C )  S (  °loo ) pH 
-0 .3 33 . 729 8 . 30 
-0 .43 33 . 763 8. 32 
-0. 52 33 .809 8. 30 
-0. 61 33 .832 8 . 33 
- 1 .45 34 . 186 8 . 2 1  
- 1 .37 34 . 335 8 . 2 1  
-0. 60 34 . 453 8. 1 7  
0 . 43 34 . 555 8 .  1 5  
1 . 0 1  34 . 620 8 .  1 1  
1 . 63 34 . 685 8 . 09 
1.37 34 . 677 8 .  1 0  
1. 56 34 . 706 8 . 1 3  
1 . 47 34 , 7 1 4  8 .  1 1  
1. 45 34 . 728 8 .  1 3  
1.33 34 . 732 8. 1 1  
1 .20 34. 732 8. 1 1  
1 .  1 2  34 . 725 8 . 1 2  
0 . 9 1  34 . 7 1 2  8 . 1 5  
0 .80 34 . 708 8 .  1 5  
0 . 63 8 . 1 2  
0 . 28 34 . 698 8 . 1 0  
o .  1 6  34.683 8 .  1 0  
-0 .02 34 . 677 8. 1 1  
-0. 17  34 . 669 8. 1 1  
-0. 46 34 . 66 1  8 . 10  
Table 4 .  
02 
(ml/1 ) 
7 .82 
7 . 90 
7 . 73 
7 . 78 
6 . 53 
6 . 29 
5 . 76 
4. 90 
4 . 55 
4 . 23 
4. 46 
4 .  1 7  
4 . 33 
4 . 52 
4 . 34 
4 . 48 
4 . 44 
4 . 58 
4 . 58 
4 . 48 
4 . 68 
4 . 80 
5 . 0 1  
5 . 22 
5 . 76 
Serial observation data . 
Meteorological  observat ion 
P04- P Si03 -Si N02- N 
( µ g-atoms/1 ) 
1 . 5 1  48 0 . 1 3 
1 . 64 50 0. 33 
1 .  77 52 o .  1 5  
1 . 64 53 0 . 33 
2. 1 1  63 0 . 1 9 
2 . 09 63 0 . 23 
2 . 1 6  69 o .  1 9  
2 . 1 7  77 o. 1 7  
2. 32 82 0 . 05 
2 . 27 87 0 . 10 
2 . 24 86 0 .  1 9  
2 . 24 89 0. 09 
2 . 1 9  90 0 . 00 
2 . 22 92 0 . 06 
2 . 1 4  95 0 . 1 0 
2 . 1 2  98 0 . 26 
2 .  1 1  99 0 . 22 
2 . 09 1 04 o .  1 6  
2 . 22 1 09 0 . 02 
2 .  1 9  1 08 0 . 07 
2 . 25 1 2 1  0 . 05 
2 . 22 1 25 0 . 03 
2 . 24 1 25 0 .  1 1  
2 .  1 1  1 2 1  0 . 20 
2 . 1 4  1 00 o .  1 0  
T ime ( GMT ) 
( LMT ) 
Wea ther 
A i r  temperature 
A tmospheri c  pres sure 
N03 - N NH4- N 
Depth 
( m )  
20 . 0 . 7  0 
23 . 1 . 0 1 0  
23 . 1 . 5 20 
24 . 0 . 6  30 
29 . 0 . 7 50 
30 . 0.8 75 
3 1 . 0 . 5  1 00 
30 . 1 . 0 125 
30 . 1 . 0 1 50 
31 . 0 . 6  200 
3 1 . 1 . 0 250 
31 . 0 . 8 300 
30. 0 . 6 400 
30 . 0 . 7  500 
30 . 0 . 5  600 
30 . 0 . 6  700 
3 1 . 0 .8 800 
31 . 0 . 6 1 000 
3 1.  0 . 7 1 200 
32 . 0 . 8  1 500 
33 . 0 . 7 2000 
33 . 1 . 2 2500 
33 . 0 . 9  3000 
33 . 0 .8 3500 
32 . 1 . o  4000 
0 6 0 0  
1 0 00 
Cloudy 
4. 1 ° C 
9 7 2 . 9mb 
T (�C ) 
-0 .3  
-0 .43 
-0 . 5 1  
-0 . 60 
- 1 .37 
- 1 .43 
-0 , 72 
0 . 3 1  
0 . 94 
1 . 60 
1 . 42 
1 . 52 
1 . 49 
1 . 45 
1 . 35 
1 . 22 
1 .  1 4  
0. 94 
0 .8 1  
0. 65 
0 . 3 1  
o .  1 7  
0 . 00 
-0 . 1 4  
-0 . 40 
Wind  d i rec t ion 
veloc ity  
Humi d i t y  
Sea 
Swel l 
S (%o) 3 t 
33 .729 27 . 1 2  
33 .763 27 . 1 5 
33 .8 10  27 . 1 9  
33 .827 27 . 2 1  
34 . 1 48 27 . 50 
34 .327 27 .64 
34 .440 27 . 7 1  
34 . 544 27 . 74 
34 . 6 1 2  27 . 76 
34 . 682 27 . 77 
34 . 679 27. 78 
34 .70 1  27 . 79 
34 , 7 1 5  27 .80 
34. 726 27 .82 
34 . 732 27 .83 
34 . 732 27 .84 
34 . 727 27 .84 
34. 7 1 3  27 .84 
34 . 708 27 . 84 
34 .705 27 .85 
34 .699 27 .85 
34 . 685 27 .86 
34 . 678 27 .87 
34 .670 27 .87 
34 . 662 27 .87 
E 
2m/ s 
59%  
1 
NW/ 1 
J D  
0 . 000 
0 . 009 
0 . 0 1 8  
0 . 027 
0. 042 
0 . 055 
0 . 065 
0 . 075 
0 . 084 
0 .  1 0 1  
o .  1 18 
o .  1 35 
o .  1 67 
o .  1 99 
0. 230 
0 . 259 
0 . 289 
0 . 347 
0 . 405 
0 . 490 
0 .622 
0 . 748 
0.868 
0 . 980 
1 . 079 
w 
0 
Station 2 
Dat e 
Time ( GMT ) 
( LMT ) 
Latitude 
Longitude  
Depth 
(m )  
0 
9 
18 
26 
44 
66 
88 
1 1 1  
1 33 
1 78 
222 
268 
355 
444 
534 
627 
7 1 3  
892 
1072 
1344 
1802 
2265 
2730 
3200 
3674 
December 2 6 , 1 9 7 9  
04 1 6-0700  
08 1 6- 1 1 0 0 
64  ° 1 9's 
5 5 ° 58'E 
T (  ° C )  S ( 0/oo) pH 
0 .  1 33 . 807 8 . 29 
0 . 1 9 33 . 77 1  8 . 36 
0 . 06 33 . 796 8 . 36 
-0 .28 33 . 8 1 0  8 . 35 
- 1 . 57 34 . 1 46 8 . 23 
-1 . 74 34 . 244 8 . 20 
-1 . 68 34 . 285 8 . 1 9 
- 1 . 23 34 . 335 8 . 18 
-0 . 1 6 34 .437 8 . 1 3 
1 . 35 34 . 592 8 . 07 
1 . 62 34 . 650 8 . 06 
1 . 62 34 . 676 8 . 09 
1 . 60 34 . 690 8 . 07 
1 . 55 34 . 7 1 8  8 . 09 
1 . 50 34 . 723 8. 10 
1 . 34 34 . 724 8 . 09 
1 . 30 34 . 724 8. 1 1  
1 .  1 3  34 . 724 8 . 1 3  
0 . 98 34 . 7 1 6  8 .  1 2  
0 . 77 34 . 7 1 0 8 . 08 
0 . 49 34 . 695  8 . 07 
0 . 30 34 . 687 8 . 08 
o .  1 3  34 . 674 8 . 08 
-0 . 1 5  34 . 665 8 . 08 
-0 . 34 34 . 658 8 . 09 
Observed 
02 P04 - P 
(ml/1 ) 
7 .82 1 . 48 
8 . 07 1. 3 1  
8 . 06 1 . 38 
7 . 95 1 . 43 
7 . 42 2 . 0 1  
6 . 69 2 . 09 
6 . 48 2 . 1 4 
6 .  1 3  2 .  1 4  
5 . 25 2 . 32 
4 . 18 2 . 37 
4 . 04 2 . 37 
4 . 02 2 . 30 
4 . 1 7 2 . 29 
4 .  18  2 . 22 
4 . 2 1  2 . 2 1  
4 . 37 2 .  1 9  
4 . 33 2 .  1 9  
4 . 37 2 . 1 7 
4 . 42 2 . 24 
4 . 48 2 . 25 
4 . 53 2 . 29 
4 . 6 1  2 . 25 
4 . 86 2 . 29 
5 .  1 5  2 . 22 
5 . 40 2 . 2 1  
Met eorological  obse rvation 
Time ( GMT ) 0 600  Wind direc tion SE 
( LMT ) 1 00 0  vel ocity 6m/ s 
Weathe r Snow Humidity 7 1 % 
Air temp erature 3 . 8 ° C Sea 2 
Atmospheric pressure  9 7 9 . 3mb Swe l l  NNW/ 1 
Interpolated 
Si03-Si N02 - N N03 - N NH4- N Depth 
(m l 
T (  ° C )  S ( °loo) o t  t1D 
( µ g-atoms/1 ) 
35 0 . 2 1  1 6 .  1 • 1 0 0 .  1 33 .807 27 . 1 6  0 . 000 
34 0 . 26 1 7 .  0 . 5 1 0  0 . 20 33 . 773 27 . 1 3 0 . 009 
34 0 . 23 1 8 .  0 . 6  20 . -0 . 0 1  33 . 797 27 . 1 6  0 . 0 1 9  
34 0 . 22 1 9 . 0 . 5  30 -0 . 58 33 .876 27 . 25 0 . 027 
53 0. 1 5  26 . 1 . 2 50 - 1 . 70 34 . 1 93 27 . 54 0 . 04 1 
57 o .  1 6  28 . 0 . 5  75 - 1 . 75  34 . 264 27 . 60 0 . 054 
59 0. 1 7  22 . 0 . 7  1 00 -1 . 5 1  34 . 307 27 . 63 0 .066 
63 o .  1 4  24 . 0 . 4  1 25 -0 . 57 34 . 398 27 . 67 0 . 078 
70 0 .02 26 . 0 . 5  1 50 0 . 54 34 . 505 27 . 70 0 . 088 
80 0 . 0 1  27 . 0 . 3 200 1 . 58 34 . 629 27 . 73 0 . 1 08 
84 0 . 05 28 . 0. 4 250 1 . 64 34 . 669 27 . 76 o .  1 26 
84 0 .0 1  28 . 0 . 6  300 1 . 62 34 . 683 27 . 77 o .  1 44 
86 0 . 0 1  27 . 0 . 4 400 1 . 58 34 .705 27 . 79 o .  1 78 
88 0 .00 27 . 0 . 4  500 1 . 52 34 . 723 27 . 8 1  0 . 2 1 1 
88 0 . 00 20 . 0 . 4  600 1 . 39 34 .724 27 .82 0 . 242 
90 0 . 03 24 . 0 . 6  700 1 . 30 34 .724 27 .82 0 . 273 
92 0 . 02 25 . 0 . 5  800 1 . 22 34 .724 27 .83 0 . 304 
97 0 . 0 1  26 . 0 . 5  1 000 1 . 04 34 . 7 1 9  27 .84 0 . 363 
1 0 1  0 . 0 1  27 . 0 . 4  1 200 0 . 88 34 . 7 1 3 27 .84 0 . 422 
1 07 0 . 0 1  28 . 0 . 4 1 500 0 . 66 34 . 705 27 .85 0 . 507 
1 1 5 0 . 0 1  28 . 0 . 4  2000 0 . 40 34 . 69 1  27 .86 0 . 644 
1 1 9 0 . 0 1  28 . 0 . 6  2500 0 . 22 34 . 680 27 .86 0 . 775 
1 1 9 0 . 02 25 . 0 . 7  3000 -0 .03 34 . 668 27 .86 0 . 898 
1 1 1  0 . 02 26 . 0 . 5  3500 -0 . 28 34 . 660 27 .87 1 .008 
1 07 0 .0 1  27 . 0 . 6  
w 
f--' 
S t  at  ion 3 ( in the ice-covered Lutzow-Holm Bay ) 
Dat e  January 2 1 , 1 98 0  Time ( G MT ) 
T ime ( GM T ) 0 7 5 0 - 1 1 3 0  ( L M T ) 
( L M T ) 1 0 5 0 - 1 4 3 0  Weather  
L a t i t u d e  6 9  ° o 6 .  6's A i r  temperature  
M e t e orolog i c a l  o b s e r v a t i on 
0 9 0 0  W i n d  direct ion 
1 20 0  velocity  
C l e a r  Hum i d i t y  
-0 . 1 ° C I c e  t h i ckn e s s  
Longi tude  39 ° 23 . 5'E Atmo sphe r i c  pres sure  9 8 5 . 8mb 
02 
P04 - P S i0 3 - S i  N02 - N N03 - N Depth * 
( m )  T ( ° C ) S ( %o) pH ( ml / 1 ) ( µ g - a t oms / 1 ) 
0 - 1 . 4 3 2 . 49 9  8 . 39 8 . 6 2  1 .  3 1  53  0 .  1 5  1 7 .  
2 - 1 . 4 3 2 . 4 3 6  8 . 4 1  8 . 6 7 1 . 38 53 0 .  1 5  1 7 .  
4 - 1 . 4 3 2 . 7 9 7  8 . 4 1  8 . 58 1 .  3 1  5 1  0 .  1 5  1 8 .  
6 - 1 . 5 3 2 . 83 2  8 . 4 0 8 . 58 1 .  4 1  5 2  0 .  1 9  1 8 .  
8 - 1 . 5 3 2 . 8 54  8 . 4 0 8 . 56 1 . 38 5 1  0 .  1 6  1 7 .  
1 0  - 1 . 5 3 2 . 8 76  8 . 4 1  8 . 5 3 1 . 36 5 1  0 .  1 5  1 7 .  
1 5  - 1 . 5 3 3 . 0 26 8 . 40 8 . 38 1 . 33  53  0 .  1 3  1 8 .  
2 0  - 1 . 5 3 3 . 48 1  8 . 3 5 8 .  1 3  1 .  7 2  56  0 .  1 4  23 . 
30  - 1  • 5 33 . 9 6 5  8 . 2 4 1 . 0 9  2 . 06 7 3  0 . 0 5  28 . 
50  - 1 . 6 34 . 1 48 8 . 22 6 . 7 6  2 . 0 9 7 1  0 . 0 4  3 0  
7 5  - 1 . 5  34 . 1 5 0 8 . 20 6 . 4 7 2 .  1 2  7 6  0 . 0 3  2 7 . 
1 0 0 - 1 . 4 34 . 1 5 2 8 . 24 6 . 67 2 .  1 4  7 3  0 . 0 3  28 . 
1 2 5 - 1 . 4  34 . 1 5 5  8 . 2 1  6 . 50 2 .  1 4  7 7  0 . 0 3  2 9 . 
1 5 0 - 1 . 4 3 4 . 2 2 2  8 . 2 1  6 . 5 0 2 .  1 4  7 5  0 . 0 3 2 9 . 
* By XBT . 
NNE 
5m/ s 
48% 
1 7 0 cm 
NH 4 - N 
2 . 2  
4 . 2  
2 . 4  
3 . 0  
2 . 4  
2 . 8  
1 . 9 
3 . 3  
0 . 9  
1 . 2 
1 .  1 
0 . 7  
1 .  1 
0 . 9 
w 
N 
Stat ion 3 ( in the ice-covered Lutzow-Holm Bay) 
January 2 1 - 2 2 , 1 9 80 
1 9 0 0 - 2 1 30 
2 2 0 0 - 0 0 3 0  
T ime ( G M T )  
( LM T )  
Weather  
M e t e o rological  obs ervat ion 
Wind d i re c t ion 
v e l o c i t y  
Hum i d i ty 
Date  
T ime ( G M T )  
( LM T )  
Latitude 
Longitude  
6 9 ° 0 6 . 6
1
S 
3 9 ° 23 . 5'E 
A i r  temperature  
Atmospheric  pressure  
2 0 0 0  
2 3 0 0  
C l ea r  
-3 . 7 ° C 
9 8 6 . 5mb 
I c e  t h i ckn e s s  
P0 4 - P S i 03-S i N02 - N N03 - N NH4 - N 
Depth  * 
T (  ° C )  S ( °loo) pH 02 
( m )  ( ml / 1 )  ( µ g-atoms / 1 )  
0 - 1 . 5 3 2 . 37 0  8 . 4 1  8 . 68 1 . 2 5  5 1  0 .  1 5  1 6 .  2 . 0  
2 - 1 . 5 3 2 . 4 0 0  8 . 4 2 8 . 7 5  1 .  2 5  5 1  0 .  1 5  1 7 .  2 . 3  
4 - 1 . 5 3 2 . 5 2 9  8 . 4 1  8 .  7 7  1 . 2 5  4 7  0 . 1 8 1 6 .  2 . 6  
6 - 1 . 6 3 2 . 6 5 0  8 . 4 2 8 . 66 1 .  26  47  0 .  1 6  1 6 .  2 . 6  
8 - 1 . 7 3 2 . 84 6  8 . 4 1  8 . 5 7 1 . 2 3  4 9  0 .  1 3  1 8 .  2 .  1 
1 0  - 1 . 6 3 2 . 9 0 7  8 . 4 2 8 . 6 1  1 . 2 2  4 9  0 .  1 1  1 7 .  2 . 3  
1 5  - 1 . 6  3 3 . 1 9 7 8 . 4 1  8 . 8 2  1 .  3 0  5 4  0 .  1 0  1 9 .  2 . 5  
20  - 1 . 5 33 . 3 23  8 . 3 9 8 . 59 1 .  4 1  5 4 0 .  1 0  2 0 . 1 . 6 
30 - 1 . 4  3 3 . 6 27 8 . 3 4 7 . 8 5  1 . 6 2  5 7  0 . 08 2 4 . 2 .  1 
50  - 1 . 6 34 . 1 0 2 8 . 22 6 . 9 4 2 . 0 9  7 4  0 . 0 3  3 1 . 0 . 9 
7 5  - 1 . 5 3 4 . 2 0 0  8 . 2 2 6 . 58 2 .  1 1  7 3  0 . 0 1  3 1 . 1 . 3 
1 0 0 - 1 . 4  3 4 . 238  8 . 2 2 6 . 56 2 .  1 2  7 3  0 . 0 0 3 0 . 0 . 4 
125  - 1 . 4  34 . 2 5 2  8 . 20 6 . 7 4 2 D 1 4  7 1  0 . 0 0  3 0 . 0 . 6 
1 50 - 1 . 4 3 4 . 2 69  8 . 2 1  6 . 66 2 .  1 4  7 1  0 . 0 0 30 . 0 . 6  
* By XBT . 
ENE 
4m/ s 
6 2% 
1 7 0 cm 
w w 
I 
D A Y , 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
1 1  
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1  
2 2  
2 3  
2 4 
2 �  
2 6  
2 7  
2 8 
2 9 
3 0  
3 1  
S U M  
M E A '-I 
Table  5 .  Hourly ti dal obse rvation data . 
H O U R  
0 1 2 3 4 5 6 7 8 9 
S T A T I O N  
L A T I T U D F  
L O N G  I TU  D E  
D U R A T I O N 
U N I T  
1 0  1 1  , 2 
1 5 0 1 4 7 1 4 8  1 5 2 1 5 7  1 6 4 1 6 9 1 6 A 1 6 5  1 5 7 1 4 0  1 2 1 1 0 1 
S y O W A  S T A T I O N 
6 9
° 
n' 2 3• s 
3 9
° 3 4' 1 3" E 
J A N .  1 , - J A N o  3 1 , 1 9 7 9  
C E N T I M E T R E  
1 3  1 4  1 5 1 6  1 7  1 8 1 9 2 0  2 1 2 2  2 3  
8 7 8 3  8 8  1 0 1 1 1 8  1 3 3 1 4 7 1 5 7  1 5 9 1 5 9 1 5 8 
1 5 4 1 4 8 1 4 7 1 5 0 1 5 6 1 62  1 6 8 1 7 2 1 7 3  1 6 8 1 6 1 1 4 7  1 3 2 1 1 7 1 0 9 1 0 6  1 1 3 1 2 4 1 3 7 1 4 9 1 5 8 1 6 2 1 6 3 1 6 1  
1 5 7 1 5 0 1 4 7 1 4 6 1 4 9 1 5 5 1 6 0 1 6 3 1 6 6  1 6 6 1 6 0 1 4 9  1 3 7 1 2 6 1 1 3 1 1 2  1 1 2 1 2 1 1 3 1 1 4 1 1 4 9 1 5 5 1 5 7 1 5 7 
1 5 4 1 5 0 1 4 5 1 3 9 1 4 1 1 4 4  1 4 8 1 5 4 1 5 8  1 5 8 1 5 8 1 5 3  1 4 4 1 3 8 1 3 1 1 2 8 1 2 5 1 2 8 1 3 4 1 4 0 1 4 8 1 5 3 1 5 5  1 5 6 
1 5 5 1 5 2 1 4 8  1 4 1  1 3 6 1 3 6 1 3 7 1 4 0 1 4 2  1 4 2 1 4 2 1 4 2  1 4 0 1 3 8 1 3 6 1 3 4 1 3 4 1 3 5 1 3 8 1 4 4 1 5 0 1 5 4 1 5 7 1 5 8 
1 5 8 1 5 7 1 5 4  1 4 9 1 4 3 1 3 9 1 3 6 1 3 5 1 3 6 1 3 6 1 3 7  1 3 8 1 3 9 1 4 0 1 4 2  1 4 4 1 4 4 1 4 6 1 4 6 1 4 7 1 5 0 1 5 3 1 5 6 1 5 9 
1 6 0 1 60  1 5 A  1 5 5 1 5 0 1 4 3 1 3 6 1 2 9 1 2 6 1 2 5 1 2 4 1 2 5  1 3 0 1 3 3 1 3 9 1 4 2  1 4 6 1 4 9 1 5 2 1 5 2 1 5 3 1 5 4 1 5 6 1 5 8 
1 5 9 1 6 1 1 6 1  1 6 0 1 5 7  1 5 1 1 4 4 1 3 3 1 2 5  1 2 0 1 2 0 1 2 2 1 2 5 1 3 3 1 4 2 1 4 9 1 5 6 1 6 1 1 6 1 1 6 1 1 6 2 1 6 1 1 6 1  1 6 3  
1 6 6 1 6 7 1 6 9  1 6 8 1 6 5 1 5 9 1 4 9 1 3 6 1 2 5  1 1 5 1 0 8 1 0 8 1 1 0  1 1 9  1 3 1 1 4 4  1 5 7 1 6 2 1 6 6 1 6 7 1 6 6 1 6 5 1 6 3 1 6 3 
1 6 6 1 6 9 1 7 1  1 7 4 1 7 3 1 7 0 1 6 2 1 4 7 1 3 2 1 1 7  1 0 5 9 7  1 0 0 1 0 8  1 2 2 1 3 7 1 5 4 1 6 3  1 6 9 1 7 1 1 7 0 1 6 7 1 6 3 1 6 2 
1 6 3 1 6 8 1 7 4  1 7 8 1 � 0  1 7 8 1 1 0 1 s 1 1 3 9  1 2 1  1 n 6 9 8  9 4  1 00 1 1 2  1 3 1  1 5 1  1 6 3  1 7 0 1 7 3 1 7 3 1 7 0 1 6 6 1 6 2 
1 6 3 1 6 6 1 7 3  1 8 0 1 8 4 1 86  1 8 0 1 6 8 1 5 3  1 3 2 1 1 3 9 7  9 0  9 4  1 0 9 1 2 5 1 4 5  1 6 2 1 7 2 1 7 7 1 7 8 1 7 6 1 7 0 1 6 6 
1 6 6 1 6 8 1 7 5  1 8 2 1 90 1 9 2 1 90  1 8 0 1 6 6 1 4 4 1 2 2 1 0 6 9 5  9 2  1 0 3 1 1 9 1 3 8 1 5 7 1 7 0 1 7 8 1 8 0 1 7 8 1 7 2 1 6 7 
1 6 4 1 6 4 1 70  1 7 9 1 87 1 9 1 1 9 3 1 8 7 1 7 3  1 5 5 1 3 4 1 1 4 9 9  9 2  9 8  1 1 2  1 3 3 1 5 2 1 6 8 1 7 7  1 8 0 1 7 8 1 7 3 1 6 7  
1 6 2 1 5 8 1 6 3  1 7 2 1 8 1 1 9 0 1 9 4 1 9 1 1 8 3  1 6 6 1 4 3 1 2 2  1 0 5 97  1 00  1 1 0 1 3 0 1 4 8 1 6 2 1 7 4 1 7 9 1 7 8 1 7 2 1 6 6  
1 6 1  1 5 6 1 5 7  1 6 4 1 73 1 8 4 1 8 8 1 8 8 1 8 4  1 7 2 1 5 3 1 3 2 1 1 6 1 0 5 1 00 1 0 9 1 2 3 1 4 2  1 5 8 1 7 1 1 7 6  1 7 8 1 7 4 1 7 0 
1 6 2 1 5 5 1 5 4  1 6 0 1 67 1 7 7 1 8 5 1 8 6 1 8 5 1 7 8 1 6 3 1 4 4  1 3 0 1 2 1  1 1 5  1 2 0 1 3 1 1 4 5 1 6 0 1 7 5 1 8 1 1 8 2 1 80 1 7 2 
1 6 6 1 6 0 1 5 6  1 5 8 1 6 3 1 7 3 1 7 8 1 8 4 1 8 6  1 8 2 1 7 3 1 5 8  1 4 5 1 3 2 1 2 5 1 2 2  1 28 1 4 1 1 5 5 1 6 5 1 7 6 1 8 0 1 8 0 1 7 5  
1 6 8 1 6 2  1 5 7  1 5 4 1 5 8 1 6 4  1 6 9 1 7 2 1 7 6 1 7 4 1 6 8 1 5 6 1 4 5 1 3 4 1 2 8 1 3 0 1 3 4 1 3 8 1 5 1 1 6 3 1 7 0 1 7 5 1 7 8 1 7 3  
1 6 8 1 6 3  1 5 7  1 5 2 1 4 9  1 5 5 1 5 9 1 6 2 1 6 5  1 6 6 1 6 3 1 5 9 1 5 0 1 4 2  1 3 8 1 3 9  1 4 0 1 4 5  1 5 3  1 6 1 1 7 0 1 7 4 1 7 6 1 7 3  
1 6 9 1 6 3 1 5 6 1 5 2 1 4 9 1 4 9 1 4 5 1 4 6 1 5 1 1 5 0 1 5 1  1 5 2 1 5 0 1 4 8 1 4 7 1 4 8 1 5 0 1 5 3 1 5 8 1 6 3 1 6 8 1 7 0 1 7 3 1 7 5 
1 7 3 1 6 9 1 6 4  1 5 6 1 5 2 1 4 8 1 4 3 1 4 2 1 4 0 1 4 0 1 4 2 1 4 4  1 4 7  1 5 0 1 5 6 1 5 8  1 60 1 6 2 1 6 4 1 6 7 1 7 0 1 7 2 1 7 6 1 7 8 
1 7 8 1 7 6 1 7 5  1 7 0 1 6 2 1 5 6 1 4 6 1 3 9 1 3 5 1 3 2  1 3 3 1 3 5  1 4 5 1 4 9 1 60 1 6 6 1 7 2 1 7 4 1 7 5 1 7 4 1 7 4 1 7 4 1 7 6 1 7 8 
1 7 8 1 B 2 1 8 0 1 7 7 1 7 1 1 6 3 1 5 1 1 3 8 1 2 8 1 2 2 1 1 8  1 2 0  1 2 8 1 4 0 1 6 2  1 7 6 1 8 7 1 90 1 9 2 1 90 1 8 6 1 8 3 1 8 1 1 8 2  
1 8 4 1 8 8 1 90 1 9 0 1 8 8 1 � 0 1 6 1 1 4 9 1 3 1 1 1 8 1 0 8  1 0 6 1 1 2  1 2 7 1 4 9 1 6 8 1 88 1 9 8 2 0 2  2 0 0  1 9 4 1 9 0 1 8 6 1 8 4 
1 8 5 1 9 0 1 9 5  1 9 9 2 0 1  1 9 7 1 8 5 1 6 8 1 4 8  1 2 7 1 1 0 98 1 0 1 1 1 4  1 3 0 1 5 4 1 7 7 1 9 0 2 0 1 2 0 3 1 9 8 1 9 1 1 8 7 1 n 
1 8 4 1 8 8  1 9 4  2 0 3  2 0 9  2 0 8  2 0 0  1 8 2 1 5 9  1 3 0 1 0 6 8 7  8 1  8 8  1 0 5 1 2 9 1 5 6 1 7 7 1 9 3  1 9 8 1 9 9 1 9 3 1 8 5 1 7 8 
1 7 6 1 8 1 1 9 0 2 0 0  2 0 9  2 1 4 2 1 0 2 0 2  1 8 0 1 5 0 1 2 4 9 5  80  8 1 9 3  1 1 6  1 4 1  1 6 1  1 7 9 1 Y 1 1 9 4 1 9 3 1 8 7 1 7 7 
1 6 9 1 7 0 1 7 7  1 8 9 1 9 9  2 0 8  2 1 2 2 1 D  1 9 6 1 7 1 1 4 3 1 1 6 9 1 � 2  fl.6  1 0 2 1 2 1 1 4 4 1 6 5  1 7 9 1 87 1 8 7 1 7 9 1 7 1 
1 6 0 1 5 6 1 6 0  1 7 2 1 8 4 1 9 7 2 0 6  2 0 5 2 0 1  1 8 7 1 6 1  1 3 4 1 1 0  9 6  9 3  1 0 3 1 2 1  1 4 1  (:) 0 0 0 0 0 
0 0 0 0 r) 0 0 0 n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4 8 1 8 4 8 0 5 4 8 9 9  4 8 7 4  4 5 26  3 9 2 8  3 4 6 2  3 5 6 4 4 1 4 7 4 7 1 5  4 9 9 6  4 9 6 1 
4 7 8 8  4 8 4 9  4 9 3 6  4 7 ? 8  4 2 3 4  3 6 4 1  3 4 2 7  3 8 1 8 4 4 4 9  4 8 9 8 5 0 0 5  4 8 9 1  
1 6 6 1 6 5 1 6 6  1 6 7 1 6 9  1 7 0 1 6 8 1 6 3 1 5 6 1 4 6 1 3 5 1 2 6  1 1 9  1 1 8 1 2 3 1 3 2 1 4 3 1 5 3 1 6 3  1 6 9 1 7 2 1 7 3 1 7 1 1 6 9 
* Break in record . 
S UM  M E A N  
3 3 2 9 1 3 9 
3 5 3 7  1 4 7  
3 4 7 9  1 4 5  
3 4 8 2  1 4 5 
3 4 3 1  1 4 3  
3 4 8 4 1 4 5 
3 4 5 5 1 4 4 
3 5 4 8  1 4 8  
3 5 4 8  1 4 8 
3 5 6 9  1 4 9  
3 5 9 7  1 5 0 
3 6 5 9  1 5 2 
3 73 0  1 5 5  
3 7 4 0  1 5 6  
3 74 6  1 5 6 
3 7 3 4 1 5 6 
3 8 2 8  1 60  
3 8 6 1  1 6 1 
3 797  1 5 8  
3 7 7 9  1 5 7 
3 7 3 6  1 5 6 
3 7 7 3  1 5 7 
3 8 5 4 1 6 1 
3 9 2 5 1 6 4 
3 99 7 1 6 7 
4 0 3 1  1 6 8 
3 9 3 2  1 6 4 
3 9 2 4 1 6 4 
3 8 5 4  1 6 1 
O * O *  
o * o * 
T O T A L  
1 0 7 3 5 9  
MON T H L Y  M E A N  
1 5 4 . 3  C M  
w 
,j::,.. 
D A V , 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
1 , 
1 2 
, 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 ' 
2 4 
2 5 
2 6  
2 7 
2 8  
S U M  
M E A N  
H O U R  
0 , 2 3 4 5 6 7 8 9 
S T A T I ON 
L A T I T U D [ 
L O "J G I T U D E  
r> U R A T I O N  
U N I T  
1 0  1 1 1 ?  
S y O W A  S T A T I O N 
1,9° n' 2 11" s 
3 9° 3 4' 1 3'' E 
F E 8 .  1 , • F E B o  2 8 , 1 9 7 9  
C E N T I M E T R E  
1 3  1 4 , 5 1 6 1 7  1 8  1 9 2 0 2 1 2 2  2 3  
1 6 9 1 5 7 1 5 0  1 5 3 1 6 5 1 8 0 1 9 4 2 0 1  2 0 5  2 0 3  1 9 7  1 7 9 1 6 4 1 4 9 1 "3 9 1 3 6  1 4 6 1 6 0 1 7 5 1 8 6 1 9 6 2 0 0  1 9 7 1 90 
1 7 9 1 6 9 1 5 8  1 5 4 1 6 0 1 7 0 1 8 1 1 9 2 1 9 3 1 9 9 1 9 8 1 8 9 1 7 7 1 69  1 6 1  1 5 9 1 6 2 1 7 0 1 8 1 1 9 2 1 9 9 2 03 2 0 4  1 99 
1 9 0 1 8 1 1 6 9 1 6 2 1 5 9 1 6 2  1 6 9 1 7 7 1 8 4 1 8 5 1 8 5  1 8 7 1 8 2 1 7 4 1 73  1 7 0 1 7 3  1 7 9 1 8 5 1 9 2 1 9 9 2 0 1  2 0 1  1 9 8 
1 9 1  1 8 2 1 7 4  1 6 6 1 6 0 1 5 9 1 5 7 1 6 0 1 6 2 1 6 5 1 6 5  1 6 6 1 66  1 6 6 1 6 8 1 7 1 1 7 3 1 7 6 1 8 4 1 8 9 1 9 4 1 9 8 1 9 8 1 9 8 
1 9 7  1 9 2 1 8 6  1 8 2  1 7 3 1 6 7 1 6 3 1 5 8 1 5 6 1 5 6 1 5 8  1 5 8 1 6 0 1 6 5 1 7 1 1 7 9 1 8 5 1 8 7  1 9 0 1 9 4 1 9 7 1 9 9 2 0 0  2 0 1  
2 0 1  1 9 8 1 9 6 1 9 4 1 8 8  1 8 1 1 7 2 1 6 3 1 5 7 1 5 1 1 5 0  1 4 9  1 5 1 1 5 8 1 6 8  1 78  1 8 7 1 9 3 1 9 5 1 9 8 1 9 9 1 9 8 1 9 7 1 98 
1 9 8 1 9 9 z o o  2 0 0  1 9 8 1 9 3 1 8 ? 1 7 0 1 5 9 1 4 8 1 4 1  1 3 9 1 4 1 1 5 0  1 6 2 1 7 6 1 8 7 1 9 5 2 0 0  2 0 0  2 0 0  1 9 8 1 9 3 1 9 4 
1 9 5 1 9 7 2 00 2 (1 1  2 00 1 9 7  1 8 9 1 7 5 1 5 9 1 4 7 1 3 �  1 3 4 1 3 7 1 4 7 1 6 3  1 7 9 1 9 5 2 0 4  2 1 1 2 1 1 2 0 6 2 0 0  1 9 4 1 9 2 
1 9 2 1 9 6 2 0 2  2 0 7  2 1 1 2 , 0  2 03 1 9 1 1 7 3  1 5 4 1 4 0 1 3 0 1 3 2 1 4 3  1 5 9 1 7 9 1 9 5 2 0 9  2 1 6  2 1 9 2 1 5 2 0 6  1 9 9 1 9 4 
1 9 3 1 9 7 2 0 5  2 1 6  2 2 4  2 2 6  2 2 1 2 0 7  1 8 4 1 6 0 1 4 0 1 2 7 1 2 3 1 2 9  1 4 7 1 6 8 1 8 8 2 0 8  2 1 8  2 2 3 2 1 9  2 0 7  1 9 7 1 8 8 
1 8 5 1 9 0 z o o  2 1 2 2 2 4  2 3 1  2 2 8 2 1 6  1 9 8 1 7 3 1 4 8 1 3 0 1 2 1 1 2 2  1 3 3 1 5 5 1 8 2 2 0 2  2 1 4 2 2 0  2 1 6 2 0 5  1 9 2 1 8 0 
1 7 6 1 8 0 1 89  2 0 3  2 1 9  2 2 8  2 3 1  2 2 1 2 0 5  1 8 2 1 5 6 1 3 3  1 2 1 1 2 1  1 3 4 1 5 5 1 7 9 1 9 9 2 1 4  2 2 2 2 2 0  2 0 9  1 9 5 1 8 2  
1 7 3 1 7 3 1 3 2  1 9 8 2 1 2 2 2 8  2 3 4 2 2 8  2 1 5  1 9 2 1 �4  1 3 7  1 1 8  1 1 5 1 2 4  1 4 2 1 6 6 1 9 0 2 0 6  2 1 6  2 1 6  2 0 4  1 8 9 1 7 7 
1 6 5 1 6 1 1 66 1 7 9 1 9 8 2 1 5  2 2 5  2 2 6  2 1 7  1 9 9 1 7 5 1 5 1  1 3 1  1 2 1  1 2 3 1 3 8 1 6 0 1 7 9 1 9 8 2 0 9 2 1 1 2 0 4  1 90 1 7 4 
1 6 3 1 5 4 1 5 6 1 6 6 1 8 5 2 0 2  2 1 4  2 2 1  2 1 9  2 0 7  1 8 9  1 6 6  1 4 8 1 3 4  1 3 4 1 4 3 1 5 8 1 7 7 1 9 7 2 0 9  2 1 3 2 09 1 9 6  1 7 9 
1 6 5 1 5 4 1 5 0  1 5 9 1 7 5 1 9 2  2 0 5  2 1 6 2 1 6  2 1 0  1 9 5 1 7 8 1 5 4 1 4 4  1 3 9 1 4 5  1 5 8 1 7 6 1 9 3 2 0 5  2 1 2 2 1 0  1 9 9 1 8 4 
1 7 0 1 5 9  1 5 3  1 5 5 1 6 4 1 78  1 9 3 20 3 2 0 7  2 08  1 9 8 1 8 5 1 7 2 1 62 1 5 6 1 5 6 1 6 6 1 7 9 1 9 2 2 0 4  2 1 0  2 1 0  2 0 4  1 9 1 
1 7 7 1 6 7 1 5 6  1 5 3 1 5 7 1 6 7 1 7 8 1 8 7 1 9 5 1 9 8 1 9 7  1 9 0 1 8 0 1 7 1 1 6 9 1 6 8 1 7 4 1 8 1  1 90 2 0 1 2 0 7  2 0 8  2 0 4  1 9 5 
1 8 3 1 7 1 1 64  1 5 5 1 5 4 1 6 2 1 6 7 1 7 2 1 8 1  1 8 6 1 8 7 1 8 7  1 8 3 1 7 9 1 7 9  1 8 0 1 8 1 1 8 7 1 9 4 2 0 0 2 0 6  2 08 2 0 4  1 9 9 
1 9 1 1 8 1  1 73  1 6 5 1 5 9 1 5 9 1 5 8 1 5 9 1 6 2 1 6 6 1 7 2 1 7 6 1 7 6 1 7 7 1 8 2 1 8 8 1 9 1 1 9 4 1 9 8 2 0 2 2 0 4  2 0 4  2 0 4  2 00 
1 9 5 1 9 0 1 3 3  1 7 5 1 7 0 1 6 1  1 5 5 1 5 2  1 4 7 1 5 0 1 5 3  1 5 9 1 6 8 1 7 5  1 8 S  1 9 1 1 9 6 2 0 2  2 0 2  2 0 1  2 0 0  2 0 0  1 9 8 1 9 7 
1 9 7 1 9 5 1 9 1  1 8 5 1 7 9 1 7 0 1 5 8 1 4 5 1 3 6 1 3 0 1 2 7 1 3 2 1 4 2  1 5 8  1 7 6 1 90 2 0 2  2 0 9 2 0 7  2 0 6 2 0 2  1 9 6 1 9 2 1 90 
1 9 0 1 9 1 1 9 2  1 9 3 1 8 7 1 8 0 1 6 6 1 4 7 1 3 0  1 1 7  1 1 2  1 1 2 1 2 1 1 4 1 1 6 3 1 8 5 2 0 5  2 1 6  2 1 7 2 1 4 2 0 6  1 9 6 1 8 9 1 8 7 
1 8 7 1 9 1 1 99  2 0 6  2 0 7  2 04  1 9 2 1 6 9  1 4 5  1 2 2 1 0 8 1 0 0 1 0 3 1 1 9  1 4 2  1 7 0 1 9 6 2 1 2  2 2 0  2 1 9  2 1 0  1 9 9 1 8 6 1 80  
1 8 3 1 9 0 2 0 1  2 1 4  2 2 3  2 2 4  2 1 6 1 9 6 1 6 9 1 3 9 1 1 4  9 6 90 1 0 3  1 2 5 1 5 0 1 7 9 2 0 0  2 1 3  2 1 4  2 0 5  1 9 1 1 7 7  1 6 4  
1 6 4 1 7 1 1 8 5  2 0 1  2 1 7 2 2 6  2 2 6  2 1 2 1 8 8  1 6 0 1 2 9 1 0 6 9 2  9 6  1 1 3 1 3 6 1 6 2 1 8 2 1 9 8 2 0 4  2 0 0  1 8 7 1 6 9  1 5 6 
1 4 9 1 5 3 1 6 8  1 8 6 2 0 5  2 2 1  2 3 1  2 2 8  2 1 2  1 8 6 1 5 8 1 3 1  1 0 9 1 0 4  1 1 2  1 3 2 1 5 6 1 7 8 1 9 5 2 0 6  2 0 4  1 9 2 1 7 4 1 5 6 
1 4 3 1 4 0 1 49  1 7 0 1 9 2 2 1 3 2 2 8 2 3 2  2 2 4  2 0 4  1 7 9  1 5 1  1 3 0 1 1 7 1 1 8 1 3 3 1 5 5 1 7 6 1 9 3 2 0 6  2 0 8  1 9 6 1 7 7 1 5 9 
5 0 6 1 4 9 9 7  5 2 6 5  S 4 3 6 5 1 0 3  4 4  7 3  3 9 9 2  4 2 1 8 4 9 5 7 5 5 9 6 5 7 7 4  5 4 1 9  
4 9 7 9  5 1 1 0  5 4 06  5 3 2 4 4 7 9 7  4 1 7 8  4 0 () Q  4 5 5 2  5 3 2 0 5 7 6 2  5 6 3 8 5 2 0 2  
1 8 1  1 7 8 1 7 8  1 8 3 1 8 8 1 9 3 1 94 1 9 0 1 8 2  1 7 1  1 6 0  1 49  1 4 3 1 4 3 1 5 1 1 6 3 1 7 7 1 9 0 2 0 0  2 0 6 2 0 6  2 0 1 1 9 4  1 8 6 
S U M  M t A N 
4 1 9 1 1 7 5 
4 3 2 3  1 80 
4 3 3 7  1 8 1 
4 1  !1 8  1 7 5 
4 2 74 1 78  
4 3 2 0  1 8 0 
4 3 2 3  1 80  
4 3 7 1  1 8 2 
4 4 7 5  1 8 6 
4 5 1 5  1 8 8 
4 4 7 7  1 8 7 
4 4 74 1 8 6 
4 3 9 9  1 8 3 
4 3 1 5 1 8 0 
4 3 3 9  1 8 1  
4 3 3 4  1 8 1  
4 3 7 5  1 8 2 
4 3 70 1 8 2  
4 3 6 9 1 8 2  
4 3 4 1  1 8 1 
4 3 0 5  1 7 9 
4 2 1 5 1 7 6 
4 1 5 7  1 7 3 
4 1 8 6 1 7 4 
4 1 7 6 1 7 4  
40RO  1 7 0 
4 1 4 6 1 7 3  
4 1 9 3 1 7 5  
T O T A L  
1 2 0 5 6 8 
M O N T H L Y  M E A N  
1 7 9 , 4  C M  
w 
CJl 
D A Y  
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
1 1 
1 2 
1 3 
1 4  
1 5 
1 6 
1 7 
1 8 
1 9  
2 0 
2 1 
2 2  
2 3 
2 4  
2 5  
2 6  
2 7  
2 8 
2 9 
3 0  
3 1  
S U M  
M E A N  
H O UR.  
0 1 2 3 4 s 6 7 
1 4 1  1 3 1 1 3 4  1 4 8 1 7 0 1 9 6 2 1 3 2 2 1 
8 9 
S T A T I O III  
L A T I T U D E  
L O N G I T U D F  
D U R A T I O N 
U III I T  
1 0  1 1  1 2 
2 2 5  2 1 4 1 9 5  1 7 4 1 5 1 
S V O W A  S T A T I O N 
6 9° 01 2 8" s 
3 9° 3 4' 1 3" E 
M A R 0 1 , -M A R ,  3 1 , 1 9 7 9  
C F. N T I M E T R E 
1 3 1 4  1 5 1 6  1 7 1 8 1 9 2 0  2 1 2 2  2 3  
1 3 6 1 3 2 1 4 1 1 5 9 1 7 9 1 9 6 2 0 6 2 0 6  1 9 9  1 8 2 1 5 8 
1 4 0 1 2 6 1 1 9  1 2 6 1 4 4 1 6 5 1 8 4 1 9 7 2 0 3  2 0 3  1 9 2 1 7 4 1 5 8 1 4 1  1 3 5 1 4 1  1 5 5 1 7 2 1 8 7  1 9 7 2 0 2  1 9 9 1 8 5 1 6 8  
1 5 1  1 3 6 1 2 5  1 2 4 1 3 5 1 5 0 1 6 8 1 8 2 1 9 0  1 9 2 1 8 8 1 7 7  1 6 6 1 5 9 1 5 2 1 5 2 1 6 2 1 7 4 1 8 6 1 9 9 2 0 4  2 0 3  1 96 1 8 2 
1 6 6 1 5 4 1 4 3  1 3 6 1 4 0 1 5 0 1 6 2 1 7 2 1 8 1 1 8 7 1 9 0  1 8 5 1 8 0 1 7 7 1 7 5 1 7 9  1 8 2 1 9 1 2 0 0  2 0 8 2 1 4 2 1 3 2 0 7  1 9 9 
1 8 5 1 7 4 1 6 6  1 5 6 1 5 3 1 5 6 1 6 0 1 6 8 1 7 4 1 7 8 1 8 0 1 8 0 1 8 1 1 13 1 1 8 2 1 8 8 1 9 3 1 9 8 2 0 5  2 1 0  2 1 6  2 1 5 2 1 2 2 0 6  
1 9 8 1 9 0 1 8 3  1 7 5 1 7 0 1 6 9 1 6 8 1 6 8 1 7 0 1 7 l 1 7 5  1 7 7 1 8 0 1 8 4 1 9 0 1 9 8 2 0 4  2 0 8  2 1 1 2 1 4  2 1 6  2 1 5 2 1 2  2 0 9  
2 0 3  2 0 0 1 96  1 9 1 1 8 7 1 8 1 1 7 6 1 7 2 1 6 9 1 6 8  1 6 ? 1 7 2 1 7 9 1 8 7  1 9 9 2 0 9  2 1 6  2 2 1  2 2 3  2 2 2 2 2 0  2 1 7 2 1 3 2 1 1 
2 0 8  2 0 6  2 0 5  2 06  2 0 2  1 9 5  1 8 9  1 7 8 1 6 9 1 6 3 1 6 1 1 6 2  1 6 9 1 8 0 1 9 2 2 0 5  2 1 8  2 2 4  2 2 6  2 2 4 2 2 0  2 1 2 2 0 8  2 0 6  
2 0 4  2 0 7  2 , 0  2 1 1 2 1 2 2 0 8  1 9 8 1 8 5 1 7 0 1 6 1  1 5 5  1 5 4 1 5 8 1 7 0 1 8 4 2 0 1  2 1 7  2 2 3  2 2 5  2 2 3 2 1 6  2 0 6  1 9 9 1 96 
1 9 6 2 0 0  2 08  2 1 4  2 1 8  2 1 7  2 0 8 1 9 2 1 7 7  1 6 1  1 4 8 1 4 5  1 4 7 1 5 8 1 7 6 1 9 5  2 0 7  2 2 0  2 2 7  2 2 4 2 1 6  2 0 5  1 9 5 1 9 2 
1 9 2 2 0 0  2 1 0  2 2 0  2 2 8  2 3 0  2 2 2  2 0 9  1 8 8 1 6 5 1 5 0 1 4 0 1 3 8 1 4 9 1 6 8 1 8 8 2 0 6  2 1 8  2 2 3 2 2 2 2 1 4  2 0 0  1 8 5 1 7 7 
1 7 5 1 8 2 1 9 6  2 1 1 2 2 3  2 2 8  2 2 6  2 1 4  1 9 5  1 7 1 1 4 9 1 3 4 1 2 9 1 3 8 1 5 7 1 7 8 1 9 9 2 1 1 2 2 2  2 2 2  2 1 2 1 9 7 1 8 1 1 7 0 
1 6 7 1 7 4 1 8 9  2 0 7  2 2 5  2 3 7  2 3 8 2 3 1  2 1 2  1 8 8 1 6 6 1 4 7 1 3 8 1 4 2  1 5 7 1 7 9 2 0 1  2 1 7 2 2 8  2 3 0  2 1 9 2 0 1  1 8 6 1 7 0 
1 6 3 1 6 7 1 8 1  2 0 2  2 2 2  2 3 9  2 4 5 2 4 2  2 2 6  2 0 4  1 8 0 1 6 0  1 4 6 1 4 5 1 5 6 1 7 5 2 0 0  2 1 8 2 2 9  2 3 2  2 2 3  2 0 5  1 8 5 1 7 0 
1 5 9 1 5 8 1 7 1  1 9 1 2 1 1 2 3 2  2 4 3 2 4 5  2 3 4  2 1 7 1 9 2 1 7 0  1 5 4 1 4 9  1 5 5 1 7 4 1 9 5 2 1 3 2 2 8  2 3 2  2 2 3  2 0 6  1 8 4 1 6 6  
1 5 1  1 4 4 1 5 0  1 6 6 1 9 1 2 1 3 2 2 8 2 3 6  2 3 2  2 2 0  1 9 9 1 7 8 1 6 2 1 5 1  1 5 3 1 6 8 1 8 8 2 0 4  2 2 1  2 2 7  2 2 2  2 08 1 8 9 1 6 7 
1 5 1  1 4 2 1 4 1  1 5 3 1 7 4 1 9 5 2 1 2 2 2 5  2 2 7  2 2 0  2 0 6  1 8 9  1 7 3 1 6 2  1 6 0 1 7 0 1 8 4 2 0 3  2 1 7  2 2 2 2 2 0  2 1 1 1 9 2 1 7 0 
1 5 4 1 4 0 1 3 5  1 4 0 1 5 6 1 76 1 9 4 2 0 9  2 1 5 2 1 6 2 0 9 1 9 5 1 8 4 1 7 6 1 7 2 1 7 6 1 8 7 2 0 0  2 1 2 2 1 9  2 1 9 2 1 3  1 9 7 1 7 9 
1 6 1  1 4 7 1 3 7 1 3 6 1 4 6 1 6 0 1 7 7 1 9 2 2 0 0  2 0 6  2 0 9  2 0 0  1 9 1 1 8 7 1 8 1  1 8 3 1 9 3 2 0 3  2 1 3 2 2 1 2 2 3  2,1 ? 2 0 5  1 90 
1 7 3  1 5 9 1 49  1 4 3 1 4 5 1 5 3 1 64 1 7 7 1 8 5 1 9 3 1 9 9 1 9 7  1 9 4 1 9 4 1 9 3 1 9 4 1 9 8 2 0 4  2 1 2 2 1 9 2 2 1  2 1 8 2 1 0  1 9 9 
1 8 7 1 7 4 1 6 2  1 5 4 1 5 2 1 5 4 1 5 6 1 6 3 1 6 8 1 7 5 1 8 2 1 8 6 1 9 1 1 9 6 2 0 1  2 0 4  2 0 9  2 1 0  2 1 3 2 1 7 2 1 4  2 1 2  2 0 7  2 0 0  
1 9 1 1 8 3 1 7 5  1 6 6 1 5 8  1 5 2  1 4 7 1 4 6 1 4 7 1 5 1 1 5 9  1 6 8 1 7 8 1 8 9 2 0 0  2 0 9  2 1 3 2 1 7  2 1 7  2 1 4  2 1 2  2 0 7 2 0 3  2 0 0  
1 9 7 1 9 5 1 9 0  1 8 4 1 8 0 1 6 9  1 5 7 1 4 9 1 4 0 1 3 8 1 4 1 1 4 9 1 6 1 1 7 7 1 9 3 2 06 2 1 6  2 1 9  2 1 8 2 1 3 2 0 7  2 0 0  1 96 1 96 
1 9 7 2 0 1  2 0 5  2 0 5  2 0 4 1 9 6 1 8 1 1 66  1 5 2  1 4 0 1 3 6 1 3 9 1 5 0 1 6 6  1 8 6 2 0 5  2 1 9 2 2 5  2 2 4  2 1 5 2 0 4  1 9 1 1 8 3  1 8 3 
1 8 8 1 9 6 2 0 7  2 1 5 2 1 8  2 1 5  2 0 1 1 11 2 1 6 1 1 4 2  1 3 0 1 2 8 1 3 4 1 49  1 6 5 1 9 7 2 1 3 2 2 4  2 2 5  2 1 5 2 0 0  1 8 2 1 70 1 6 7 
1 7 0 1 8 3 2 00  2 1 6  2 2 8  2 3 0 2 2 1  2 0 3  1 7 8  1 5 3 1 3 6 1 2 7  1 2 8 1 4 1  1 6 2 1 8 9 2 1 0  2 2 4  2 2 9  2 2 2  2 0 5  1 8 4 1 6 7 1 5 9 
1 6 0 1 7 2 1 9 4  2 1 4  2 3 6 2 5 0  2 4 8 2 3 5  2 1 4  1 8 5 1 6 2 1 4 4  1 3 9 1 4 7  1 6 5 1 8 9 2 1 2  2 2 8  2 3 5 2 2 6 2 0 9  1 86 1 6 0  1 4 6 
1 4 5 1 5 3  1 7 4  2 0 3  2 2 9  2 4 7  2 5 6  2 5 3  2 3 5  2 0 9  1 8 3 1 6 1  1 5 0 1 5 1  1 6 6 1 8 7 2 0 9  2 2 6  2 3 6  2 3 3 2 1 5  1 9 0 1 6 5  1 4 3  
1 3 1 1 3 4  1 5 3  1 7 9 2 0 8  2 34  2 4 7 2 5 2  2 4 5  2 2 5  2 0 0  1 7 9  1 6 3 1 6 0 1 6 8 1 8 8 2 0 7  2 2 6  236  2 3 7 2 2 6  2 0 0  1 7 4 1 5 2 
1 3 1 1 2 4 1 3 7  1 5 7 1 8 4 2 1 3 2 3 2 2 4 2  2 4 3  2 3 1  2 1 2 1 9 3  1 7 5 1 6 7 1 7 1 1 8 5 2 0 4  2 2 1  2 3 1  2 3 4  2 2 6  2 0 7  1 8 1 1 5 4  
1 3 2 1 2 0  1 2 2  1 3 5 1 5 8  1 8 4 2 0 4  2 2 0  2 2 6  2 2 2  2 1 3 1 9 6  1 8 4 1 7 6 1 7 5 1 8 2 1 9 9 2 1 6  2 2 7  2 3 1 2 2 8  2 1 4 1 9 1 1 6 8  
5 2 6 7  5 2 6 7  5 8 0 7 6 2 2  'i 60 5 1  5 4 66  5 0 3 1  5 3 2 1 6 1 7 5 6 7 8 2 6 6 7 2  5 9 20  
5 1 7 2 5 4 8 4  60 94 6 2 2 6  5 7 7 0  5 1 8 0  5 08 5 5 7 3 5  6 5 3 7  6 8 3 0 6 3 3 3 5 5 5 3  
1 7 0 1 6 7 1 7 0  1 7 7 1 8 7  1 9 7  2 0 1  2 0 1 1 9 5 1 8 6 1 7 6  1 6 7 1 6 2 1 6 4 1 7 2 1 8 5 1 9 9 2 1 1 2 1 9  2 2 0  2 1 5 2 0 4  1 9 1 1 79  
S UM  M E A N 
4 2 0 7 1 7 5 
4 0 1 3  1 6 7 
4 0 5 3  1 6 9 
4 2 9 1  1 7 9 
4 4 1 7 1 8 4  
4 5 5 6  1 90 
4 7 0 1  1 96 
4 7 2 8  1 9 7 
4 69 3  1 9 6 
4 6 4 6  1 94 
4 64 2  1 9 3 
4 5 2 0 1 8 8  
4 6 4 9  1 94 
4 7 1 5 1 96 
4 70 2  1 96 
4 5 6 8  1 90 
4 5 1 9 1 8 8 
4 4 7 3  1 8 6 
4 4 7 8  1 8 7 
4 4 9 3  1 8 7  
4 4 8 7 1 8 7 
4 4 02 1 8 3 
4 3 9 1  1 8 3 
4 4 7 3  1 8 6 
4 4 2 4  1 8 4 
4 4 6 5  1 8 6  
4 6 5 6  1 9 4 
4 7 1 9 1 9 7 
4 7 2 4 1 9 7 
4 6 5 5  1 9 4 
4 5 2 3  1 8 8 
T O T A L 
1 3 9 9 8 3  
M O N T H L Y  M E A N  
1 8 8 • 1 C M  
w 
O') 
I 
D A Y  
1 
2 
3 
4 
5 
6 
7 
1 0 
, ,  
1 2 
1 3 
1 4 
1 5 
1 6 
1 7  
1 8  
1 9 
2 0 
2 1 
2 2 
2 3  
2 4 
2 5 
2 6 
2 7 
2 B  
2 9  
30 
S U M  
M E A N 
H O U R  
0 1 
1 4 8 1 3 1 
2 3 4 5 6 7 8 9 
S T A T I O N  
L A T I T U D E  
L O N G  I T U  D E  
D U R A T I O N  
UN I T  
1 0 1 1 1 2 
S y O W A  S T A T I O N  
6 9° O '  2 8" S 
3 9• 3 4' 1 3" E 
A P R .  1 , • A P R . 3 0 , 1 9 7 9  
C E N T I M E T R E  
1 3 1 4  1 5 1 6 1 7 1 8 
1 2 4  1 3 2  1 4 8 1 6 8 1 9 0 2 0 6  2 1 6 2 1 8  2 1 3  2 0 3  1 9 4 1 8 6 1 8 4  1 9 1 2 0 3  2 1 8  2 3 1  
1 9 2 0  2 1  2 2  2 3  
2 3 7 2 3 5  2 2 6  2 0 9  1 8 9 
1 69 1 5 6 1 4 6  1 4 5 1 5 4  1 6 8  1 8 4 1 9 9 2 0 8  2 1 2 2 1 3 2 0 8  2 0 4  2 0 2  1 9 9 2 0 2  2 1 1  2 2 0  2 3 0  2 3 7  2 3 5  2 2 9  2 2 0  2 0 2  
1 8 5 1 7 2 1 6 1  1 5 6 1 5 7 1 6 4  1 7 3 1 8 4 1 9 2  1 9 7 2 0 0  2 0 0  2 0 0 2 0 2  2 0 4  2 0 8  2 1 3  2 2 0  2 2 5  2 2 9  2 3 0 2 2 2  2 1 5 2 0 5  
1 9 1 1 8 1  1 7 4  1 6 6 1 6 2 1 6 6  1 6 9 1 7 3 1 7 8 1 8 2 1 8 8  1 9 2  1 9 3 2 0 0  2 0 6  2 1 1 2 1 5  2 1 9 2 2 0  2 2 2 2 2 1  2 1 6 2 1 0 2 0 4  
1 9 7 1 9 0 1 86  1 8 0 1 7 6  1 7 3 1 7 1 1 6 9 1 7 0 1 7 2 1 7 6 1 8 0  1 8 7 1 96 2 0 3  2 1 2 2 1 7 2 1 9  2 2 0  2 1 8 2 1 4  2 0 8  2 0 2  2 0 0  
1 98 1 9 5 1 9 4  1 9 4 1 9 0 1 8 6 1 7 9 1 7 1 1 6 6  1 6 2 1 6 4 1 6 8 1 7 7 1 8 7 1 98  2 0 9  2 1 8  2 2 2  2 2 1  2 1 8 2 1 1 2 0 2 1 9 7 1 9 5  
1 9 6 1 9 9 2 0 4  2 0 6  2 0 8  2 0 4 1 9 4 1 8 5 1 7 3 1 6 6 1 6 3 1 6 3 1 6 8 1 8 2  1 9 7 2 0 9  2 1 9  2 2 5  2 2 3 2 1 6 2 0 7  1 96 1 8 9 1 8 7 
1 8 9 1 9 7 2 0 5  2 1 2 2 1 7 2 1 5 2 0 6 1 9 3 1 7 9 1 6 7 1 6 1  1 6 0  1 6 6 1 7 9 1 9 4 2 1 0  2 2 2  2 2 9  2 2 6  2 1 7 2 0 5  1 90 1 8 0 1 7 8 
1 8 1 1 9 1 2 0 5  2 1 7  2 2 4  2 2 6  2 1 9 2 0 5  1 8 9  1 7 2  1 6 1 1 5 8  1 6 2 1 7 4  1 9 1 2 0 7  2 2 3  2 3 1  2 2 8  2 1 8  2 0 2  1 8 5 1 7 1 1 6 6 
, 1 6 8 1 8 1 1 9 7 2 1 4  2 2 8  2 3 4  2 3 0  2 1 7  1 99 1 80 1 6 5  1 5 8 1 5 8 1 7 0 1 8 8 2 0 5  2 2 2  2 3 1 2 2 9  2 1 9 2 0 2  1 8 1 1 6 3 1 5 4 
1 5 5 1 6 5 1 8 4 2 0 6 2 2 4  2 3 6  2 3 9 2 3 0  2 1 2 1 9 1 1 7 4 1 6 1  1 6 0 1 6 9 1 8 7 2 0 6  2 2 4  2 3 4  2 3 6 2 2 8 2 0 9  1 8 5 1 6 6 1 5 1 
1 4 7 1 5 6 1 7 7  2 0 0  2 2 2  2 4 0  2 4 6 2 4 2  2 2 9  2 0 6  1 8 7 1 7 1  1 6 4 1 6 8  1 8 3 2 0 2  2 2 1  2 3 4  2 3 8 2 3 2  2 1 5  1 8 9 1 6 8 1 5 0 
1 4 2 1 4 6 1 6 2  1 8 8 2 1 3 2 3 7  2 5 0  2 5 1  2 4 3  2 2 4 2 0 4 1 88  1 7 6 1 7 3  1 8 5 2 0 4  2 2 0  2 3 6 2 4 2 2 4 0  2 2 5  1 9 9 1 7 5 1 5 5 
1 3 9 1 3 8 1 5 1  1 7 4 2 0 1  2 2 7  2 4 6 2 5 5  2 5 2  2 3 7  2 1 9 2 0 1  1 8 6 1 80 1 8 7 2 0 2  2 2 1  2 3 6  2 4 5 2 4 4  2 3 2  2 0 9 1 8 2 1 5 9 
1 4 1  1 3 3 1 3 6  1 5 6 1 8 2 2 1 1  2 3 2  2 4 5  2 5 0  2 4 3  2 2 9  2 1 3  1 9 9 1 9 2 1 9 4 2 0 4  2 2 0  2 3 3  2 4 2  2 4 5  2 3 7  2 1 5 1 8 9 1 6 5 
1 4 4 1 3 1 1 2 7 1 3 7 1 5 8 1 8 0 2 0 2  2 2 0  2 2 8  2 2 9  2 2 2  2 1 2 2 0 1  1 9 5 1 9 2 1 9 9 2 1 1 2 2 4  2 3 3 2 3 7 2 3 1  2 1 6 1 9 6 1 7 3 
1 5 2 1 3 5 1 2 6  1 2 9 1 4 1 1 6 1  1 7 9 1 9 7 2 1 0  2 1 6  2 1 7 2 1 4 2 0 8  2 0 4  2 0 2  2 0 5  2 1 '3  2 2 2  2 3 2 2 3 7  2 3 4  2 2 6  2 0 9  1 8 9 
1 7 1  1 5 8 1 4 4  1 4 0 1 4 4 1 5 6 1 6 9 1 8 4 1 9 9 2 0 9 2 1 6  2 1 8  2 1 9  2 1 9 2 2 0  2 2 0  2 2 4  2 3 2 2 3 9  2 4 1  2 4 2 2 3 6 2 2 5  2 1 2 
1 9 6 1 8 3 1 7 0  1 6 2 1 5 8 1 6 1  1 6 4 1 7 2 1 8 2  1 90 2 0 0  2 0 8 2 1 4 2 1 9 2 2 3  2 2 5  2 2 5  2 2 8 2 3 1  2 3 2 2 3 1  2 2 8  2 2 3  2 1 6 
2 0 7  1 9 9 1 9 3 1 8 4 1 7 6 1 7 3  1 6 9 1 6 9 1 7 2 1 7 7 1 8 5 1 9 6 2 0 5  2 1 4 2 2 2  2 2 7  2 2 8  2 2 8  2 2 6 2 2 3 2 2 0  2 1 7 2 1 5 2 1 3 
2 1 3  2 1 2 2 09  2 0 7  1 9 9 1 8 9 1 8 2 1 7 5 1 70  1 6 8 1 7 4 1 8 3 1 9 5 2 0 9  2 2 3  2 3 1  2 3 5  2 3 3  2 2 7  2 2 0 2 1 2 2 0 6 2 0 4  2 0 5  
2 1 0  2 1 7 2 2 2  2 2 3  2 2 1  2 1 4 2 0 1 1 8 6 1 7 5 1 6 7 1 6 5  1 7 4  1 8 6 2 0 2 2 1 9  2 3 1  2 3 8  2 3 8 2 30 2 1 9 2 0 4  1 9 2 , S 7 1 8 8 
1 9 5 2 0 8  2 2 1  2 3 0  2 3 4  2 30  2 1 8 2 0 0  1 8 4 1 6 9 1 6 2 1 6 4  1 7 3 1 8 6 2 0 4 2 2 2  2 3 3  2 3 5 2 2 8 2 1 2 1 9 4 1 7 6 1 6 5 1 6 5  
1 7 5 1 9 1 2 1 1  2 3 0 2 4 4  2 4 5  2 3 9 2 2 4  2 0 2  1 8 2 1 6 9  1 6 5 1 6 8 1 8 2  2 0 0  2 1 8 2 3 1  2 3 6  2 2 8  2 1 2 1 8 9 1 6 6 1 4 9 1 4 4 
1 5 1  1 68 1 9 2  2 1 9  2 3 6  2 4 9  2 5 0 2 3 8  2 1 8  1 9 6 1 7 8 1 6 8 1 6 6 1 7 7  1 9 6 2 1 3 2 2 8  2 3 6  2 3 3 2 1 8 1 9 4 1 6 8 1 4 5 1 3 1 
1 3 2 1 4 7 1 7 1  2 0 0  2 2 4  2 4 5  2 5 5  2 4 9 2 3 5  2 1 8  1 9 5 1 7 9 1 7 5 1 8 2 1 9 7 2 1 4 2 3 1  2 3 9  2 3 8  2 2 5 2 0 0  1 7 4 1 4 6 1 2 3  
1 1 5  1 2 2 1 4 1  1 6 9 1 9 8 2 2 0  2 3 5  2 4 0  2 3 3  2 1 7  1 9 9 1 8 3  1 7 4 1 7 5  1 8 8 2 0 3  2 2 0 2 30 2 3 0  2 2 4 2 0 6  1 8 0 1 5 3 1 2 8 
1 1 2  1 1 2  1 2 6  1 5 2 1 8 1 2 0 7 2 2 8 2 3 7  2 3 7  2 2 8  2 1 5 2 0 0  1 8 8 1 8 5  1 9 3 20 6 2 2 2  2 3 4  2 4 0 2 3 7 2 2 3  1 9 8 1 6 8 1 4 4  
1 2 3 1 1 4 1 2 0  1 3 8 1 6 2 1 8 8 2 0 9  2 2 3  2 2 8 2 2 5  2 1 6 2 0 7  1 99 1 9 2  1 9 5 2 0 6  2 2 2  2 3 5  2 4 2  2 4 3  2 3 4  2 1 4  1 8 9 1 6 4 
1 4 4 1 3 1  1 2 8  1 3 9 1 5 5 1 7 7  2 0 0  2 1 4 2 2 3  2 2 8  2 2 3  2 1 6 2 1 2 2 0 6  2 0 5  2 1 2 2 2 3  2 3 6 2 4 3  2 4 6 2 4 1  2 2 7  2 0 7  1 8 4 
4 9 8 6  5 1 0 7 5 7 3 7  6 2 2 8 6 1 5 2  5 7 5 3  5 5 7 7  5 9 7 9  6 6 5 3  6 9 5 6 6 5 3 5  5 6 1 7  
4 9 5 9  5 4 0 5  6 0 5 0  6 2 'i 3 5 9 4 8  '5 6 1 1  5 7 0 7  6 3 1 4 6 8 9 3  6 8 4 6 6 0 7 6 5 2 3 9  
1 6 6 1 6 5 1 70  1 8 0 1 9 1 2 0 2  2 0 8  2 0 8  2 0 5  1 9 8 1 9 2 1 8 7 1 8 6 1 9 0 1 9 9 2 1 0 2 2 2 2 3 0  2 3 2 2 2 8 2 1 8  2 0 3  1 8 7 1 7 5 
S U M M lc A N  
4 6 0 0  1 9 2  
4 7 5'3 1 9 8 
4 7 1 4  1 9 6 
4 6 5 9  1 9 4 
4 6 3 6 1 9 3 
4 6 2 2  1 9 3 
4 6 7 9 1 9 5 
4 6 97 1 96 
4 7 0 6  1 9 6 
4 6 93  1 9 6 
4 7 3 2  1 9 7  
4 7 8 7 1 9 9  
4 8 7 8  2 0 3  
4 9 2 3 2 0 5 
4 90 6 2 04  
4 6 98 1 96 
4 6 5 8  l 9 4  
4 8 3 7 2 0 2  
4 8 4 1  2 0 2  
4 8 3 8  2 0 2  
4 8 8 1 2 0 3 
4 9 0 9  2 0 5  
4 80 8  z o o  
4 8 0 0  zoo 
4 7 6 8 1 9 9 
4 7 9 4  z o o  
4 5 8 3 1 9 1  
4 6 7 3 1 9 5  
4 6 8 8  1 9 5 
4 8 2 0 2 0 1  
T O T A L  
1 4 2 5 8 1  
M O N T H L Y M E A N  
1 9 8 , 0 C M 
w 
-.J 
D A Y , 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7  
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5  
2 6 
2 7  
2 8 
2 9 
3 0  
3 1  
S U M 
M E A N  
H O U R  
0 1 2 3 4 5 6 7 8 9 
S T A T I O N 
L A T I  T U  O f  
L O N G I T U D E  
D U R A T I O N 
UN I T  
1 0  1 1  1 2 
S Y O W A  S T A T I O N 
6 9° O '  28 "  S 
3 9
° 3 4 ' 1 3" E  
M A Y 1 , �M A Y 3 1 , 1 9 7 9  
C E N T I M E T R E 
1 3 1 4  1 5 1 6 1 7  1 8 1 9 2 0  2 1 2 2  2 3  
1 6 6 1 5 1  1 4 3  1 4 6 1 5 7 1 7 3  1 9 2 2 0 6  2 1 6  2 2 2 2 2 2  2 1 9 2 1 4 2 1 2  2 1 0  2 1 1 2 2 0 2 2 9  2 3 6  2 4 1 2 3 6  2 2 6  2 1 2 1 9 3 
1 7 5  1 6 3 1 5 2  1 4 9 1 5 4 1 6 3  1 7 6 1 8 9 1 9 9 2 0 6  2 0 8 2 0 9  2 1 0  2 0 9  2 0 9  2 1 1  2 1 5 2 2 1  2 2 9  2 3 3  23 1  2 2 6  2 1 7 2 0 3  
1 9 1  1 7 9 1 7 2 1 6 8 1 6 7 1 7 2 1 7 9 1 8 5 1 95  2 0 3  2 0 9  2 1 2 2 1 5 2 1 6  2 1 8  2 2 1 2 2 2  2 2 4  2 2 7  2 2 7  2 2 5  2 2 0  2 1 4 2 0 7  
1 9 8 1 9 0 1 8 3  1 7 8 1 77  1 7 6 1 7 8 1 8 2 1 90  1 9 7 2 06  2 1 2 2 1 8  2 2 0 2 2 1  2 2 1  2 2 1  2 2 1  2 2 2  2 2 2 2 2 1  2 1 9  2 1 7  2 1 2 
2 0 8  20 2 1 9 7  1 9 2 1 8 8 1 8 4 1 8 3 1 8 4 1 8 7 1 9 3 2 0 1  2 1 1 2 1 Q 2 23 2 2 5  2 2 4  2 2 0  2 1 6 2 1 1  2 0 9 2 0 8  2 1 0  2 1 2 2 1 5  
2 1 5  2 1 3  2 09  2 0 4  1 99 1 9 4 1 9 0 1 8 7 1 8 6  1 8 9 1 9 4  2 0 2  2 1 2 2 2 0  2 2 7  2 2 9  2 2 8  2 2 3 2 1 8  2 1 2 2 0 5  1 9 8 1 9 7 1 9 9 
2 0 1  2 0 9  2 1 7  2 2 2  2 2 4  2 2 0  2 1 3 2 0 3  1 9 3 1 8 8 1 8 7 1 9 0 1 9 7 2 0 9  2 2 0  2 2 8  2 3 4  2 3 1  2 2 4  2 1 2 1 9 7 1 8 7 1 8 0 1 8 0 
1 8 7 1 9 8 2 1 2  2 2 2  2 2 8  2 2 9  2 2 5  2 1 5 2 0 1  1 9 1 1 8 4 1 8 6  1 9 3 2 0 3 2 1 5  2 2 6  2 3 3  2 3 2  2 2 4  2 1 0  1 9 3 1 7 7 1 6 6 1 6 6 
1 7 3 1 8 6 2 0 5  2 2 1  2 3 3 2 3 9  2 3 2  2 2 3  2 07  1 9 2 1 8 3 1 8 1  1 8 7 1 9 7 2 1 2 2 28 2 3 5  2 3 6  2 2 9  2 1 5 1 9 4 1 7 5 1 6 0 1 5 5  
1 6 0 1 7 5 1 9 6  2 2 1  2 3 8 2 4 8  2 5 0  2 4 1  2 2 7  2 1 0  1 9 6 1 89  1 9 2 2 0 1 2 1 5  2 3 0  2 4 1  2 4 4  2 3 8  2 2 4  2 0 0  1 7 6 1 5 8  1 4 5 
1 4 5  1 6 0 1 8 1  2 0 7  2 3 0  2 4 7  2 5 5  2 5 1  2 � 7  2 2 3  2 0 5  1 9 4 1 9 1  1 9 7 2 1 2 2 2 9  2 4 0  2 4 6 2 4 2 2 2 9  2 0 6  1 7 9 1 5 5 1 3 6 
1 3 1 1 4 0 1 5 9  1 8 7 2 1 5 2 3 6  2 5 0 2 5 2  2 4 4  2 3 0  2 1 3  2 0 0  1 9 4 1 9 7 2 0 8  2 2 4  2 3 8  2 4 6  2 46 2 3 8 2 1 6 1 8 5 1 60 1 3 8 
1 2 5 1 2 7 1 4 2  1 6 8 1 9 9  2 2 5 2 4 4  2 5 6  2 5 4  2 4 5  2 3 2  2 2 0  2 1 0  2 0 7  2 1 7  2 3 0  2 4 2  2 5 3  2 5 5 2 5 2 2 3 4  2 0 5  1 7 6 1 5 1  
1 3 3 1 2 8 1 3 3  1 5 3 1 8 1 2 08 2 3 2  2 4 8 2 5 3  2 4 9  2 40  2 3 0  2 2 1  2 1 4 2 1 9  2 2 9  2 4 1  2 5 4  2 6 1  2 5 9  2 4 7  2 2 5 1 9 7 1 6 9 
1 4 7 1 3 7 1 3 5  1 4 8 1 7 1  1 9 6 2 2 0  2 4 0  2 5 1  2 5 3  2 4 9  2 4 1  2 3 3  2 2 6  2 2 4  2 3 1  2 4 3  2 5 2  2 5 9  2 6 1 2 5 5 24 0 2 1 9 1 9 3  
1 6 9 1 5 2 1 4 5  1 4 9 1 6 1  1 7 9 200  2 2 0 2 3 2  2 4 0  2 4 2  2 3 9  2 3 4  2 2 9 2 2 4  2 2 5  2 3 3  2 4 2  2 4 9 2 5 2  2 4 9  2 4 0  2 2 3 2 0 3  
1 8 4 1 6 6 1 5 4  1 5 1 1 5 5 1 6 5  1 8 2 1 9 7 2 1 1  2 2 5  2 3 3  2 3 7  2 3 8 2 3 7  2 3 5 2 3 3  2 3 8  2 4 2  2 4 9  2 5 4 2 5 4  2 5 1  2 4 4  2 3 2  
2 1 8  2 0 4  1 90  1 8 3 1 7 9 1 8 0 1 8 8 1 9 6 2 0 7 2 2 1 2 3 0  2 3 7  2 4 1 2 4 4  2 4 2  2 3 8  2 3 8  2 3 8  2 3 9 2 4 3 2 4 2 2 4 1  2 4 0  2 3 5  
2 2 6  2 2 0  2 1 1  2 0 2  1 9 3 1 8 8 1 89 1 9 1 1 9 5 2 0 4  2 1 4  2 2 2  2 3 0  2 3 7  2 3 9  2 3 7  2 3 4  2 3 0  2 2 8  2 2 6 2 2 4  2 2 5 2 2 6  2 2 6  
2 2 8  2 2 7  2 2 4  2 2 1  2 1 2 2 0 3  1 9 9 1 9 4 1 9 3 1 9 6 2 0 2  2 1 2 2 2 2  2 3 0 2 3 5  2 3 8  2 3 6  2 2 8  2 1 9  2 1 2 2 0 5 2 0 3 2 0 7  2 1 0  
2 1 9  2 2 8  2 3 4  2 3 5  2 3 4  2 2 7  2 1 8  2 0 9  2 0 1  1 9 9 2 0 0  2 0 7  2 1 9  2 2 9 2 3 7  2 4 1  2 4 0  2 3 2  2 1 9  2 0 7  1 9 4 1 8 7 1 8 7 1 9 1 
2 0 1  2 1 3 2 2 6  2 3 7  2 4 0  2 3 8  2 2 8 2 1 4 2 0 2  1 9 3 1 8 9 1 9 3 2 0 1  2 1 2 2 2 3  2 2 9  2 2 9 2 2 3  2 0 9  1 9 3 1 7 5 1 60 1 5 3 1 5 7 
1 7 0 1 8 6 2 04  2 2 4  2 3 6  2 40 2 3 6  2 2 4  2 0 9  1 9 7  1 9 0  1 8 9  1 9 5 2 0 6 2 1 6  2 2 5  2 3 0  2 2 4  2 1 2 1 9 4 1 7 0 1 5 0 1 3 4 1 3 2  
1 4 5  1 6 4 1 8 6  2 1 2  2 3 3  2 4 5  2 4 9 2 4 2  2 2 7  2 1 4 2 0 4  2 0 0  2 0 2  2 1 3 2 2 5  2 3 6  2 4 3  2 4 3  2 3 3  2 1 4  1 8 9 1 6 5 1 4 0 1 2 9  
1 3 5 1 5 1 1 7 4  2 0 0  2 2 5  2 4 3  2 5 0  2 4 9 2 4 0  2 2 4 2 1 1 2 0 6  2 0 3  2 1 2 2 2 4  2 3 6  2 4 4  2 4 6  2 4 2  2 2 7 2 0 1  1 7 2 1 4 5 1 2 9 
1 2 6 1 3 4 1 5 5  1 8 1 2 0 8 2 3 0  2 4 6 2 4 8 2 4 4  2 3 2  2 2 0  2 1 2 2 0 6  2 0 8  2 2 0  2 3 4  2 4 4  2 4 8  2 4 8  2 3 8 2 1 4 1 8 6 1 5 7 1 3 4 
1 2 4  1 2 6 1 3 8 1 6 5 1 9 1 2 1 3 2 3 4  2 4 3  2 4 2  2 3 6  2 2 6  2 1 7  2 1 0  2 0 9 2 1 8  2 3 3 2 4 2  2 5 0  2 5 2 2 4 7 2 2 7  2 0 2  1 7 6 1 4 8 
1 3 3 1 3 0 1 3 7  1 5 6 1 B 1 2 0 6 2 2 5  2 4 0  2 4 6  2 4 1  2 3 7  2 2 9  2 2 2  2 1 8  2 2 3  2 3 3  2 4 3  2 5 1  2 5 7  2 5 4 2 4 1 2 1 9 1 9 4 1 6 9 
1 4 8 1 3 6 1 3 6  1 4 8 1 6 7  1 9 1 2 1 0  2 2 4  2 3 3  2 3 5  2 3 0  2 2 6  2 1 8 2 1 4  2 1 3 2 2 0 2 3 0  2 4 0  2 4 7 2 4 8 2 4 0  2 2 4  2 0 4  1 8 1 
1 6 2  1 4 7 1 4 3  1 5 0 1 6 1 1 8 0 2 0 0  2 1 2 2 2 4  2 29 2 2 6  2 2 4 2 20  2 1 4 2 1 2 2 1 6  2 2 2  2 3 1  2 3 9  2 4 0 2 3 7  2 2 8 2 1 2 1 9 3 
1 7 7 1 6 2 1 5 5  1 5 4 1 6 0 1 7 5 1 9 0 2 0 3  2 1 2  2 2 1 2 2 1  2 2 1  2 2 0  2 1 6  2 1 4  2 1 2  2 1 8  2 2 3  2 3 0 2 3 3 2 3 2 2 2 6  2 1 6  2 0 2  
5 3 2 0  5 4 4 g 6 0 9 7  6 6 6 3  6 7 5 8 6 6 0 4 6 5 87 6 8 5 2  7 2 3 7  7 2 9 3 6 7 6 2  5 8 9 8  
5 3 04  5 7 5 4  6 4 1 3  6 7 6 8 6 69 8  6 5 6 7  6 6 7 9 7 0 5 8  7 3 1 9 7 1 2 6 6 3 2 7 5 5 3 3  
1 7 2 1 7 1 1 7 6  1 8 6 1 9 7  2 0 7  2 1 5  2 1 8  2 1 8  2 1 6  2 1 3  2 1 2 2 1 2 2 1 5 2 2 1  2 2 8  2 3 3  2 3 6  2 3 5 2 3 0 2 1 8  2 0 4  1 9 0 1 78 
S U M  M � A N  
4 8 5 3 2 0 2 
4 7 5 7 1 9 8 
4 R68  2 0 3 
4 9 0 2  2 04  
4 9 2 2 2 0 5 
4 9 5 0  2 0 6 
4 9 66  2 0 7  
4 9 1 6  2 0 5 
4 8 9 8  2 0 4  
5 0 1 5 2 0 9  
4 9 9 7  2 0 8  
4 9 4 7  2 0 6 
5 0 69 2 1 1  
5 1 2 4 2 1 4  
5 2 2 4  2 1 8  
5 1 3 1 2 1 4  
5 1 6 7 2 1 5  
5 3 1 4  2 2 1  
5 2 1 7  2 1 7  
5 1 5 6  2 1 5  
5 1 9 4 2 1 6  
4 9 3 8  2 0 6 
4 7 9 3  z o o  
4 9 5 3  2 0 6 
4 9 8 9 2 o a  
4 9 7 3 2 07  
4 9 6 9 2 0 7  
5 0 8 5 2 1 2 
4 9 6 3 2 07  
4 9 2 2  2 0 5 
4 8 9 3  2 0 4  
T O T A L 
1 5 5 0 6 5 
M O N T H L Y  M E A N  
2 0 8 , 't  C M  
w 
00 
I 
D A V  , 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7  
1 8 
1 9 
2 0  
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
S UM  
M E A N 
H O U R  
0 1 2 3 4 5 6 7 8 9 
S T A T I O N  
L A T I T U D E  
L O N G I T U D f  
D U R A T I O N 
U N  I T  
1 0 1 1 1 2  
s v o w A  S T A T I O N 
6 9 ° O '  2 8" S 
39° 3 4' 1 3" E  
J U N E  1 , • J U N E  3 0 , 1 9 79  
C F."H I M E T R E  
1 3  , 4 1 5  1 6 1 7 1 8 1 9 2 0  2 1  2 2  2 3  
1 9 2 1 7 9 1 6 9  1 6 6 1 6 8 1 7 4 1 8 2 1 9 9 2 0 7  2 1 4 2 2 2  2 2 3  2 2 2  2 2 2  2 2 1  2 2 0  2 2 0 2 2 3  2 2 7  2 3 1  2 3 1 2 2 8  2 2 3  2 1 7 
2 0 9  2 0 0  1 9 2  1 8 6 1 8 5 1 8 8 1 9 2  2 0 1  2 0 6 2 1 2 2 2 0  2 2 2  2 2 3 2 2 5  2 2 5  2 2 2  2 2 0 2 1 9  2 1 9  2 2 0  2 2 0  2 1 8  2 1 3 2 1 2 
2 0 8  2 0 4  2 0 2  1 9 9 1 9 6 1 9 5 1 9 6 1 9 7 2 0 1  2 0 8 2 1 3  2 1 7  2 2 0  2 2 2 2 2 3  2 2 2  2 2 0  2 1 5 2 1 3  2 0 9 2 0 7  2 0 4  2 0 4  2 0 4  
2 0 7 2 0 8  2 08 2 0 9  2 0 6 2 0 1  2 0 0  1 9 7 1 9 8 2 0 0  2 0 5  2 1 2 2 1 6 2 2 2  2 2 3  2 2 4  2 2 2  2 1 7 2 1 0  2 0 4  1 9 8 1 9 4 1 9 3 1 9 7 
2 0 1  2 0 6  2 1 1  2 1 4  2 1 4 2 1 1 2 0 3  2 0 0  1 9 6 1 9 4  1 9 7  2 0 4  2 0 9  2 1 6  2 2 0  2 2 2  2 2 0 2 1 2 2 0 4  1 9 3 1 8 3 1 7 7 1 7 7 1 8 0 
1 8 8 1 99 2 1 2  2 1 9 2 2 1  2 2 2  2 1 5 2 0 7  2 0 0  1 9 5 1 9 5 2 0 0  2 0 6 2 1 5 2 2 0  2 2 4 2 2 4  2 1 4  2 0 4  1 9 0 1 7 4 1 6 4 1 5 8 1 5 9  
1 6 9 1 8 4 2 00 2 1 4  2 2 4  2 2 6  2 2 3 2 1 5  2 0 4  1 9 5 1 9 1  1 9 4 2 0 ,  2 0 8  2 1 6  2 2 4  2 2 6  2 2 0  2 1 0  1 9 3  1 7 4 1 6 0 1 4 8 1 4 8  
1 6 0 1 7 6 1 9 8  2 1 9  2 3 5  2 4 5  2 4 6 2 3 7  2 2 7  2 1 4  2 0 5  2 0 3  2 0 7  2 1 7 2 2 6  2 3 4  2 3 7  2 3 5  2 2 4  2 0 4  1 8 0 1 6 0 1 4 0  1 30  
1 3 6 1 5 1 1 78  2 0 4  2 2 8  2 4 3  2 4 9  2 4 7  2 3 6  2 2 3  2 1 0  2 0 3  2 0 5 2 1 2  2 2 2  2 3 3  2 3 9  2 3 8  2 3 2 2 1 4 1 9 0 1 6 6 1 4 2  1 2 2  
1 22 1 3 6 1 5 6  1 8 5 2 1 4 2 3 5  2 4 7  2 5 2  2 4 6  2 3 5  2 2 3  2 1 2  2 0 8 2 1 3  2 2 2  2 3 4  2 4 4  2 4 6  2 4 3 2 3 0 2 0 4  1 7 5 1 4 6 1 2 3  
1 1 4  1 1 9  1 3 7  1 62 1 9 3 2 2 0  ?. 4 2 2 5 2  2 5 2  2 4 6  2 3 3  2 2 2  2 1 5  2 1 5 2 2 2  2 3 4  2 4 4  2 5 1  2 5 1  2 4 1 2 2 0  1 9 1 1 6 0 1 3 3  
1 1 4  1 0 9 1 1 8  1 4 0 1 6 6 1 9 6 2 2 0  2 3 6 2 4 3  2 3 9  2 3 1  2 2 2  2 1 1 2 0 6  2 1 0 2 2 2  2 3 3  2 4 2  2 4 8  2 4 7  2 3 3  2 1 1 , s o i s , 
1 2 9 1 1 6 1 1 5  1 2 5 1 4 9 1 7 5 1 9 7 2 1 9 2 3 2  2 3 3  2 3 1  2 2 6 2 1 4  2 0 7 2 0 6  2 1 4 2 2 5  2 3 6  2 4 4  2 4 7  2 3 9 2 2 5  2 0 ,  1 7 1  
1 4 7 1 2 9  1 2 0  1 2 3 1 3 7 1 5 5 1 7 7 1 9 8 2 1 3  2 2 0  2 2 2  2 1 8 2 1 2 2 0 4  2 0 0  2 0 0  2 0 8  2 1 8  2 2 9  2 3 5  2 3 3  2 2 6  2 1 2  1 9 2  
1 5 1 1 3 9  1 3 6 1 4 1 1 7 1  1 5 3 1 6 9 1 8 5 2 0 1  2 , 2  2 1 9  2 2 0 2 1 8  2 1 0  2 0 2  2 0 2  2 0 4  2 0 8  2 2 0  2 2 9  2 3 1 2 3 2  2 2 4  2 1 2  
2 00 1 8 4 1 72  1 6 4 1 6 0 1 6 4 1 7 3 1 8 4 1 9 7  2 0 7  2 1 4  2 2 0 2 1 9  2 1 5 2 09  2 0 3  2 0 0  2 0 0  2 0 5  2 1 0 2 1 3 2 1 6 2 1 6  2 1 2 
2 0 6  1 9 9 1 8 9  1 8 1 1 7 6  1 7 2 1 7 4 1 8 0 1 � 6  1 9 4 2 0 2  2 1 0  2 1 1  2 1 0  2 0 7  2 0 0  1 9 2 1 86 1 8 4 1 87 1 8 9 1 9 2 1 9 6 1 9 8 
2 0 3  2 0 4 2 0 1  1 98 1 9 4 1 8 8 1 8 4 1 8 4 1 8 6 1 9 1 1 9 7  2 0 3  2 D 9  2 1 0 2 1 0  2 0 5 1 9 8 1 8 8 1 8 0 1 7 6 1 73 1 7 5 1 7 8 1 8 6 
1 9 5 2 0 3  2 09  2 1 5  2 1 4  2 1 0  2 0 4 1 9 9 1 9 7 1 9 8 2 0 2  2 0 8  2 1 5  2 1 8  2 1 9  2 1 8 2 1 0  1 9 8 1 8 6 1 74 1 6 5 1 6 2 1 6 1 1 6 6 
1 7 9 1 9 3 2 06 2 1 6  2 2 2  2 2 2  2 1 7 2 0 8  2 0 3  1 9 9 2 0 0  2 0 4  2 1 0  2 1 8 2 2 2  2 2 4  2 2 0  2 0 9  1 9 6 1 8 0 1 6 5 1 5 4 1 4 8 1 5 4 
1 6 6 1 7 9 1 9 9  2 1 5 2 2 7  2 3 3  2 3 4 2 2 6  2 1 8  2 1 3  2 1 0  2 1 2  2 1 8 2 2 4  2 3 0  2 3 2  2 3 2  2 2 4  2 0 9  1 9 0 1 6 9 1 5 1 1 3 8  1 3 5 
1 4 3 1 6 0 1 g 1  2 0 5  2 2 3 2 3 3  2 3 6 2 3 2  2 2 4  2 1 4 2 0 8  2 0 8  2 1 0 2 1 8 2 2 5  2 3 2  2 3 4  2 2 8  2 1 8  1 9 9 1 7 4 1 5 2 1 3 5  1 2 5  
1 3 0 1 4 3 1 64  1 8 8 2 0 9  2 2 8  2 3 4  2 3 3  2 2 7  2 1 7  2 0 7  2 0 5  2 06 2 1 0  2 2 0 2 2 9  2 3 5  2 3 6  2 2 9  2 1 3 1 8 9 1 64 1 4 1 1 28 
1 2 5 1 3 3 1 5 1  1 7 7 2 0 1 2 2 3  2 3 4 2 3 9  2 3 7  2 ? 8  2 2 0  2 1 2 2 1 0  2 1 4  2 2 2  2 3 3  2 4 1  2 4 3  2 4 1  2 2 9  2 0 7  1 80 1 5 3  1 3 5  
1 2 8 1 2 8 1 4 5  1 6 6 1 9 2 2 1 6  2 3 3 2 4 1  2 4 4  2 3 8  2 2 8  2 2 0  2 1 7  2 1 7  2 2 3  2 3 6  2 4 4  2 5 0  2 5 0  2 4 3 2 2 4  2 0 0  1 7 1  1 4 7  
1 3 6 1 3 0 1 3 8  1 5 8 1 8 1 2 0 2 2 2 1 2 3 6  2 3 8  2 3 4  2 2 8  2 1 9  2 1 0  2 0 8  2 1 ,  22 1 2 3 4  2 4 1  2 4 4  2 4 2 2 3 0  2 1 0  1 8 3 1 5 9 
1 4 2 1 3 2 1 3 3  1 4 6  1 � 7 1 9 D 2 0 7  2 2 1  2 2 8  2 2 6  2 2 1  2 1 7  2 0 7  2 0 1  2 0 2 2 0 8  2 2 1  2 2 9  2 3 8  2 4 0  2 3 1 2 1 5 1 9 2 1 7 0  
1 5 0 1 3 7 1 3 5  1 4 0 1 5 7 1 79  1 9 6 2 1 1 2 2 ,  2 2 3  2 1 9  2 1 2 2 0 4  1 9 9 1 9 5  2 0 0  2 0 9  2 1 6  2 2 7  2 3 0 2 2 7  2 1 7 2 0 2  1 7 9  
1 6 2  1 4 9 1 4 2  1 4 4 1 5 6 1 7 2  1 9 0 2 0 4  2 1 4  2 1 8  2 1 8  2 1 3 2 0 6  2 0 2  1 9 7 1 9 7 2 0 1  2 1 0  2 2 0  2 2 5  2 2 3  2 1 9 2 0 7  1 9 1  
1 7 7 1 6 3 1 5 5  1 5 3 1 5 8 1 7 1 1 8 4 1 9 8 2 0 9  2 1 4  2 1 5 2 1 2  2 D 6  2 0 0 1 9 4 1 9 1 1 9 4 1 9 9 2 0 7  2 1 2 2 1 4  2 1 2  2 0 4  1 9 2 
4 9 0 9 5 0 7 5  5 7 1 4  6 2 7 9  6 4 9 1  6 4 0 6 6 3 4 5  6 4 4 4  6 6 5 1  6 6 1 2 6 1 1 0 5 3 4 6 
4 9 0 4  5 3 67  6 0 4 2 6 4 3 8  6 4 5 4  6 3 7 3  6 3 7 8  6 5 6 0 6 6 5 1  6 4 3 7 5 7 5 0 5 0 2 8  
1 6 4 1 6 3 1 6 9 1 7 9 1 9 0 2 0 1  2 0 9  2 1 5  2 1 6  2 1 5 2 1 4  2 1 2 2 1 2 2 1 3  2 1 5 2 1 9 2 2 2  2 2 2  2 2 0  2 1 5 2 0 4  1 9 2 1 7 8 1 6 8  
S U M  M E A N  
4 98 0 2 0 8  
5 0 4 9  2 , 0  
4 9 9 9  2 08  
4 9 7 1  2 0 7  
4 8 6 4 2 0 3  
4 8 2 5 2 0 1  
4 7 6 7 1 9 9 
4 9 5 9  2 0 7  
4 9 2 3 2 0 5  
4 9 5 1  2 0 6 
4 9 6 9 2 0 7  
4 8 2 8  2 0 ,  
4 7 7 6  1 9 9  
4 6 2 8  1 9 3  
4 6 8 9 1 9 5 
4 7 5 7 1 9 8 
4 6 2 1  1 9 3 
4 6 2 1 1 9 3  
4 7 4 6  1 9 8 
4 7 6 9  1 99 
4 8 8 4  2 0 4  
4 8 1 7 2 0 1  
4 7 8 5 1 99 
4 8 8 8  2 0 4  
5 0 0 1  2 0a  
4 9 1 4  2 0 5 
4 7 8 4 1 9 9  
4 6 8 5 1 9 5 
4 6 8 0  1 9 5 
4 634  1 9 3 
T O T A L  
1 4 4 7 6 4 
M O N T H L Y  M E A N  
2 0 1 0 1  C M 
w 
(.0 
I 
D A Y  
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
1 1 
1 Z  
1 3 
1 4 
15" 
1 6 
1 7  
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6  
2 7 
2 8  
2 9 
3 0 
3 1  
S U M  
M E A N  
H O U R  
0 1 2 3 ,. 5 6 7 R 9 
S T A T I O IJ 
L A T I T U D E  
L O N Ci l T IJ !l f  
D U R A T I O N 
U N I T 
1 0 1 1  1 2 
S y O W A  S T A T I O N 
6 9° O' 2 8 '' S 
3 9
° 3 4 '  1 3'' E 
J U LY 1 , - J U L Y  3 1 , 1 9 7 9  
C E N T I M E T R E  
1 3  1 4  , 5 1 6  1 7  , 8 1 9 2 0  2 1 2 2  2 3  
1 8 2 1 7 1  1 6 3  1 5 8 1 5 9 1 6 6  1 7 3 1 8 7 1 9 5  2 0 0  2 0 5  2 0 4  2 0 0  1 9 5 1 9 0 1 8 4 1 8 2 1 8 3 1 8 8 1 9 1 1 9 4 1 96 1 9 4 1 9 0 
1 8 4 1 7 7 1 7 2 1 7 0 1 6 9 1 7 0  1 7 6 1 8 2 1 8 8 1 9 5 2 0 2  2 0 2 2 0 2  1 9 9 1 9 4 1 90 1 86 1 8 2 1 8 4 1 8 6 1 8 5 1 8 8 1 90 1 90 
1 90 1 9 0 1 8 9  1 8 7 1 8 6 1 8 8 1 8 9 1 9 2 1 9 7  2 0 2  2 0 6  2 1 0  2 1 2 2 1 0  2 0 5  2 0 0  1 9 5 1 8 8 1 8 2 1 8 0 1 8 2 1 6 1 1 8 2 1 8 9 
1 9 4 1 9 7 z o o  2 0 2  2 0 1 2 0 1  1 9 8 1 9 8 1 9 a 2 n o  2 0 3  2 0 8  2 1 0 2 1 2 2 1 0  2 0 6  1 9 8 1 8 9 1 8 2 1 1 3 1 6 9 1 68 1 6 9 1 1 5 
1 8 6 1 9 7 2 0 7  2 1 2  2 1 6  2 1 6 2 1 2 2 0 8  2 0 4  2 0 4  2 0 6  2 1 0  2 1 4  2 1 8  2 1 8 2 1 6 2 1 3  2 0 2  1 9 0 1 7 8 1 6 7 1 60 1 6 1 1 6 5 
1 7 7 1 9 3 2 0 8  2 2 1  2 3 1  2 3 4  2 3 2  2 2 7  2 2 2  2 1 7 2 1 6  2 1 8 2 2 3  2 2 7  2 30 2 3 2  2 2 7 2 1 7  2 0 3  1 8 4 1 6 5  1 50 1 4 4 1 4 6 
1 5 4 1 7 2  1 9 3  2 1 2  2 2 8 2 3 8  2 3 8  2 3 6  2 2 6  2 1 8  2 1 3  2 1 3 2 1 6  2 2 2  2 2 8  2 3 2  2 30 2 2 4  2 1 3 1 9 1 1 6 7 1 4 8 1 29 1 2 0 
1 2 8 1 4 5 1 70 1 9 8 2 2 1  2 3 7  2 4 2 2 4 0  2 3 3  2 2 2  2 1 2 2 0 R  2 1 0  2 1 6  2 2 4  2 3 2 2 3 6  2 3 4  2 2 4  2 0 5  1 7 6  1 5 1 1 2 5  1 1 2 
1 1 3 1 2 9  1 5 2  1 8 1 2 1 1  2 3 4  2 4 7  2 5 1  2 4 6  2 3 7  2 2 6  2 1 5  2 1 4  2 1 8  2 2 6  2 3 6  2 4 5  2 4 6 2 4 0  2 2 3  1 9 7 1 6 6  1 3 5  1 1 4 
1 0 7  1 1 0  1 3 0 1 5 7 1 8 9 2 1 8 2 39 2 4 8  2 4 8  2 3 R  2 3 0  2 2 0  2 1 2 2 1 2  2 2 1  2 3 5  2 4 6  2 5 2 2 5 4 2 4 6  2 2 3  1 9 4 1 � 1 1 2 9 
1 1 2  1 0 8  1 1 8  1 4 1  1 6 9 1 9 7 2 2 1  2 3 7  2 4 2  2 3 8  2 2 8  2 1 6  2 0 8  2 0 3  2 0 6  2 2 0  2 3 4 2 4 4  2 5 1  2 5 0 2 3 6  2 1 3  1 8 3 1 4 9  
1 2 6 1 1 5  1 1 5  1 2 9 1 5 3 1 7 8  2 0 2  2 2 2  2 3 1  2 3 2  2 2 5  2 1 6  2 0 2  1 96 1 9 6  2 0 4  2 2 0  2 3 1  2 4 3 2 4 9 2 4 4  2 3 0 2 0 7  1 8 0 
1 5 7 1 3 8 1 3 0  1 3 5  1 5 0 1 7 3  1 9 2 2 1 3 2 2 5  2 3 0  2 2 7 2 1 9 2 0 5  1 9 5 1 8 9 1 9 2 2 0 3  2 1 7  2 2 9  2 3 8 2 4 0  2 3 6 2 2 1 2 0 2 
1 8 0 1 6 0 1 5 0  1 4 8 1 5 5 1 7 0 1 8 8 2 0 3 2 1 8 2 2 4  2 2 5  2 2 0  2 1 0  2 0 0  1 8 8 1 8 5 1 8 9 1 9 8 2 1 1  2 2 2  2 2 6  2 3 0  2 2 5  2 1 4  
2 0 2  1 8 6 1 7 3  1 6 5 1 6 7 1 7 3 1 8 4 1 9 9 2 1 0  2 1 8  2 2 2  2 2 0  2 1 0  2 0 3  1 90 1 8 1 1 7 8 1 8 2 1 9 2 2 0 2 2 0 8  2 1 4  2 1 4  2 1 2 
2 0 7  2 D O 1 9 3  1 86 1 8 5 1 8 7 1 9 2 2 0 1  2 0 8  2 1 2  2 1 8  2 1 8 2 1 3  2 0 6 1 96 1 8 6 1 7 9 1 7 2 1 7 4 1 8 2 1 8 6 1 9 2 1 9 7 2 0 2  
2 0 4  2 0 5  205 2 0 3  2 0 1 2 0 1  2 0 3 2 0 5  2 1 2 2 1 5  2 2 1  2 2 4  2 2 1 2 1 8  2 1 2  2 0 4  1 9 2 1 8 2 1 7 9 1 7 8 1 7 8 1 8 3 1 8 7  1 9 5 
2 0 2  2 0 7 2 1 4  2 1 8 2 2 0  2 1 9 2 1 8  2 1 8  2 1 9  2 1 9  2 2 4  2 2 6  2 2 6  2 2 5  2 2 2  2 1 7 2 0 7  1 9 5 1 8 7 1 7 8 1 6 9 1 6 9 1 6 9 1 7 5 
1 8 6 1 9 7 2 06 2 1 8  2 2 5  2 2 8  2 2 4  2 2 2  2 2 0  2 1 9  2 2 0  2 2 0  2 2 1  2 2 2  2 2 2  2 1 8  2 1 0  2 0 1  1 8 8 1 7 1 1 5 9 1 5 1 1 4 8 1 5 2 
1 6 2 1 7 5 1 9 3  2 0 8  2 2 1  2 2 7  2 2 9  2 2 6 2 2 0  2 1 3 2 1 4 2 1 4  2 1 6  2 2 0  2 2 3  2 2 4  2 20 2 1 2 2 0 0  1 8 4 1 6 6 1 5 0 1 4 2 1 4 0 
1 4 7 1 6 2 1 8 1  1 9 9 2 1 8  2 2 8  2 3 2 2 3 2  2 2 4  2 1 6  2 1 4 2 1 1 2 1 4 2 1 8  2 2 2  2 2 8  2 2 8 2 2 3  2 1 2  1 9 6 1 7 3 1 5 0 1 3 6 1 2 8 
1 3 4 1 4 7 1 6 6  1 8 7 2 0 9  2 2 6  2 3 2  2 3 4  2 2 8  2 20 2 1 2  2 0 7 2 0 8 2 1 4  2 2 2  2 2 9  2 32 2 3 4  2 2 6  2 0 9  1 8 7 1 6 3  1 4 0 1 3 0 
1 2 8  1 3 6 1 5 6  1 8 1  2 0 4  2 2 4  2 3 4 2 3 8  2 3 5  2 2 8  2 1 8  2 1 0  2 0 8  2 1 2 2 2 1  2 3 1  2 3 9  2 4 3  2 3 8  2 2 7  2 0 6  1 7 9 1 5 3  1 3 4 
1 2 6 1 32  1 4 5  1 6 9  1 9 5 2 1 3  2 2 ?  2 3 3  2 3 0  2 2 1  2 1 3 2 0 2  1 9 5 1 9 9 2 0 6  2 1 9  2 30 2 3 6  2 40 2 2 9 2 1 1 1 88 1 6 1 1 3 8 
1 2 7 1 2 6  1 3 1 1 6 0 1 e 3 2 0 6  2 2 3  2 3 3  2 3 3  2 2 6  2 1 1  2 0 1  1 9 1 1 9 5 2 0 4  2 1 5 2 2 a  z 4 0  2 4 3 2 3 9 2 2 5  2 0 2  1 1 5 1 5 1 
1 3 4 1 2 8  1 3 5  1 4 9 1 7 4 1 9 5 2 1 5 2 2 8  2 2 8  2 2 2  2 1 6  2 0 4  1 9 3 1 90 1 9 3  2 0 3  2 1 9  2 3 2 2 4 0  2 4 3 2 3 5  2 1 6 1 9 2 1 7 1  
1 5 3 1 4 4 1 4 2 1 5 5 1 7 4 1 9 6 2 1 6  2 2 6  2 3 0  2 2 8  2 1 7 2 0 7  1 96 1 8 8  1 8 7 1 9 5 2 1 0  2 2 3  2 3 3  2 3 8 2 3 4  2 2 2 2 0 3  1 8 1 
1 6 3 1 5 0 1 4 6 1 5 3  1 6 8 1 8 8  2 0 6  2 1 8 2 2 4  2 2 6  2 1 7  2 0 5  1 9 3 1 S6 1 8 2 1 8 4 1 9 4 2 0 8  2 1 8  2 2 8  2 2 8  2 2 1  2 0 8  1 9 1 
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1 5 7 1 7 6 1 96  2 1 2  2 2 4  2 2 8  2 2 3  2 1 4  2 03  1 9 5 1 9 0  1 8 8  1 9 2 2 0 0  20 8 2 1 4  2 1 4  2 0 6  1 9 2 1 7 5  1 5 6 1 4 0 1 3 2 1 3 4 
1 4 4 1 6 4 1 g 7  2 0 8  2 2 3  2 3 0  2 2 5  2 1 1 1 9 7 1 8 5 1 7 4  1 7 1 1 7 8 1 90 2 0 6  2 1 9  2 2 6  2 2 5  2 1 6  1 9 6 1 7 4 1 5 1 1 3 5 1 3 2 
1 3 9 1 5 3 1 7 6  2 0 1  2 1 8 2 3 0  2 2 7  2 1 2 1 9 5  1 7 7 1 6 2 1 5 5  1 60 1 7 4 1 9 3 2 1 4  2 3 0  2 3 8 2 3 4  2 1 7 1 9 4 1 6 7 1 4 5 1 3 4 
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1 82 1 8 2 1 9 0  2 0 1  2 1 2 2 2 0  2 2 2  2 1 4  1 9 5  1 6 8 1 3 5  1 0 4 8 2  7 3  7 3  9 0  1 1 6  1 4 5 1 6 6 1 8 2 1 9 0 1 9 1 1 8 9  1 8 6  
1 8 1  1 7 7 1 7 8  1 84 1 9 0 1 9 7 2 00 1 9 9 1 9 3 1 8 1 1 6 1 1 3'5 1 1 0 9 2 8 6  9 1  1 0 7 1 3 1 1 4 9 1 6 6 1 7 8 1 8 5 1 8 5 1 8 4 
1 8 1  1 7 7 1 7 4  1 7 7 1 8 2 1 8 8  1 9 3 1 9 6 1 9 6  1 8 8 1 7 3 1 5 5  1 2 5  1 8 5 9 6  9 6  1 0 7 1 2 5 1 4 5  1 5 2 1 5 8 1 6 3 1 6 5 1 6 6 
1 66 1 6 6 1 6 3 1 62 1 6 2 1 6 3 1 6 5 1 6 8 1 6 8 1 6 8 1 6 4  1 5 8 1 4 7 1 3 1 1 1 9  1 1 2  1 1 5  1 2 5 1 3 8 1 5 0 1 5 8 1 6 3 1 6 6 1 7 0 
1 7 0 1 6 9 1 66 1 6 2 1 6 1 1 6 1 1 6 2 1 6 4 1 6 6 1 6 6 1 6 5 1 6 2  1 5 6 1 4 8  1 4 0 1 3 5 1 3 0 1 3 5 1 4 0 1 4 1 1 4 5 1 5 2 1 5 6 1 6 0 
1 6 1 1 6 1 1 60  1 5 7 1 5 4 1 5 0 1 4 9 1 5 0 1 5 0 1 5 0  1 5 0  1 S O 1 5 0 1 4 8 1 4 7 1 4 5 1 4 3  1 4 3 1 4 4 1 4 6 1 4 9 1 5 2 1 5 6 1 5 9 
1 6 2 1 6 3  1 6 2 1 6 0 1 5 6 1 5 2 1 4 7 1 4 2 1 4 2 1 4 2 1 4 1 1 4 2 1 4 3 1 4 5  1 4 7 1 4 8  1 4 8 1 4 8 1 4 7 1 4 8 1 5 0 1 5 2 1 5 5 1 5 8 
1 6 2 1 6 4 1 6 5  1 6 4 1 6 0 1 5 4 1 4 8 1 3 9 1 3 4  1 3 2 1 3 2 1 3 4  1 3 8 1 4 5  1 5 0 1 5 4 1 5 9 1 60 1 6 1 1 6 1 1 6 0 1 6 0 1 6 1 1 6 2 
1 6 6 1 6 8 1 70 1 7 1 1 6 8 1 6 3 1 5 4 1 4 2 1 3 3 1 2 7 1 2 4  1 2 6 1 32 1 4 3 1 5 2 1 6 1 1 6 8 1 7 1 1 7 2 1 7 2 1 7 0 1 7 0 1 6 8 1 6 9 
1 7 2 1 7 6  1 7 8  1 8 0 1 7 9 1 7 4 1 6 5 1 4 8 1 3 2  1 2 1  1 1 2  1 1 1  1 1 6 1 2 8  1 4 0  1 5 5 1 6 7  1 7 6 1 8 0 1 8 0 1 7 8 1 7 5 1 7 2 1 7 0 
1 7 4 1 7 8 1 8 0  1 8 5 1 8 6 1 8 4 1 7 5 1 6 0 1 4 0  1 2 1 1 0 9 1 0 4 1 0 5 1 1 5 1 3 1 1 5 1 1 6 7 1 7 8 1 8 4 1 8 6 1 8 5 1 8 0 1 7 5 1 7 3 
5 4 5 3  5 6 7 7.  5 9 1 0 5 7 3 4 5 0 3 5  4 1 5 0 3 6 9 1  3 9 6 3  4 7 1 6 5 3 7 4 5 5 5 7  5 4 4 2  
5 5 4 8 5 8 1 6  5 8 9 2  5 4 4 0  4 5 7 0  3 8 4 8  3 7 4 3 4 3 2 3  5 1 0 1 5 5 1  5 5 5 2 5  !> 4 rl 7  
1 7 6 1 7 9 1 g 3  1 8 8 1 9 1 1 9 0 1 8 5  1 7 5 1 6 2  1 4 7 1 3 4 1 2 4 1 1 9 1 2 1  1 2 8 1 3 9 1 5 2 1 6 5  1 7 3 1 7 8 1 7 9 1 7 8 1 7 6 1 7 4 
SUM  M E A N  
4 2 1 7 1 7 6 
4 1 5 0 1 7 3 
4 06 4 1 6 9 
4 0 6 7 1 6 9 
4 0 6 9 1 7 0  
3 9 8 2  1 6 6 
4 0 2 4 1 6 8 
4 1 0 4 1 7 1 
4 0 5 2  1 6 9 
4 0 7 2 1 7 0 
4 1 3 0 1 7 2  
4 1 0 2  1 7 1 
3 9 8 4 1 66 
3 8 6 5 1 6 1  
3 8 1 5 1 60 
3 8 1 5 1 5 9 
3 8 9 1  1 6 2 
3 8 8 1 1 6 2 
3 9 3 3  1 6 4 
4 0 2 4 1 6 8 
3 9 0 8 1 6 3 
3 8 4 0 1 60 
3 7 8 3  1 5 8 
3 6 6 7  1 5 3 
3 7 1 2 1 S 5 
3 6 2 4 1 5 1 
3 6 0 0 1 5 0  
3 6 5 9  1 5  2 
3 7 6 0 1 5 7 
3 7 8 5 1 5 8 
3 8 2 6 1 5 9 
T O T A L  
1 2 1 4 2 5 
M O N T H L Y  M E A N  
1 6 3 . 2 C M 
